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(57) Abstract 

Virus virions defective in F gene are successfully collected by using a Sendai virus genomic cDNA with deletion of F gene. Further, 
infectious viral particles defective in F gene are successfully constructed by using F-expression cells as helper cells. Also, virus virions 
defective in F gene and HN gene are successfully collected by using a virus genomic cDNA with deletion of both of F gene and HN gene. 
Further, infectious viral particles defective in F gene and HN gene are successfully produced by using F- and HN-expression cells as helper 
cells. A virus being defective in F gene and HN gene and having F protein is constructed by using F-expression cells as helper cells. 
Further, a VSV-G pseudo type virus is successfully constructed by using VSV-G-expression cells. Techniques for constructing these 
defective viruses contribute to the development of vectors of Paramyxoviridae usable in gene therapy. 
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. 1 - 

~t%> (Lamb, R. A. & Kolakofsky.D. , Paramyxoviridae: the viruses and their 
replication, in Fields Virology, 3rd edn, (Edited by B.N. Fields, D.M. Knipe 
& P.P Howley) pp.H77-1204(Philadelphia, Lippincott-Raven. (1996)) 0 Z\tl 

X(Dm^y-y^^ tf7jkv£$n% (Roberts, A. & Rose, J.,K., Virology 
247,1-6 (1998); Rose, J., Proc. Natl. Acad. Sci. USA 94, 14998-15000 (1996); 
Palese, P. et. al., Proc. Natl. Acad. Sci. USA 93, 11354-11358 ( 1996) ) 0 
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ribonucleoprotein complex; RNP) ©ff*T-#£U 77 7>Wmh$<( frZlZ&btl 
5<to & % mRNAs*sffi1ifl«l«:ai ARNAiC/W 7 \) 94 X LZf; ACRNP's© 

mRNA©te¥^ feli £ ^ y y A®a»&frd o^*f^ £ 3 £ (it ^ i-zffiHk 
(nsRNA) •i7^ , ;^X(i^t£m©^ISMT*©^^i5ib^ DNA7x-X£8fc&^fc 
ft*i6^0*a^a* (integration)!*®;: fcfcl^o MUiRMEttOffiRlfflaMfc 

* * fg to e> *xt ^ * z ti h ©tin tt v * x ibrna * ;i/ x ©jte^gsa^ * 

#3gBJ3#£>i:i:*#5^ XffiMktP-i )lX(D$-Zi)-tz>frj ;i/X (Sendai 
virus; SeV) taai/T§fc, SeVI±##«SJT-r RNA<W;i/XT\ ;t 7 ? 
^V^-Y;!/^ (paramyxovirus) fcJIU murine parainfluenza virus©— 3?T*& 
^od©^-!'^^^— •o©a:>^D-7'i|i^>;^KT-^)5^v^;i/5 1 - >-y 
^5 — ¥— -tf (hemagglutinin-neuraminidase; HN) h7a-i?3>^>;^R ( 
fusion protein; F) £#LT1&£ifflilSIJtC&iS, ttlStefcjgZU ^jWfeg?} 

©rna^up<7— fe*h»;^7^u^7-D^^> (rnp) a^ojg-e^-rsRNA 

4V A SflBfiS Jffclftfti U ;i/X ©mRNA©$E^S^"^y A©^ £ff 5 

(Bitzer, M. etal., J. Virol. 71 (7). -5481 -5486, 1997) 0 >W ;i/*x>^n- 

ym&wm^(Dm^mmm& (f 0 ) iitT^^ns h | ;r^>^ t ts^> 
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>V7%ftM (proteolytic cleavage) T* Fl £ F2 izB^tl (Kido, H. et al., 
Biopolymers (Peptide Science) 51(l):79-86, 1999), *SttS!g&»i:fc DKBl 

fc> (Z strain) fcfl*Uf*rt*5 t) % gMit^lf oftSCtftb 

ttS fcttilPtiO 9 "-" pfu/ml t^o M^£M9 4 SiSfiJWfr b&*# 

7-4 ^WA^-r;bX^^^-©cDNA^^CDll]lKi'^7 1 A©cfT*>-b>^V t>4)\/ 

bfc"<* * -©MIBttS SJS* Ul^K 

<5fc#K #$8BJ3#£>&> SeVCDFitfc^fc^y A±fr6&&£-e\ GFPJtfe^&Utf 
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*im u -b > -r ^ ©Fg e & «fc ifhnu &n*%mt2> mM&xmm®. *? 

BSt^lXf -5 - t «fc o t MMB UfcSeV^ * - ZttWlt 3 £ ^ £ * 
b ivn >^ □ -T'jie^M^ £ ^7 — *, x a format z i) <dx & S 0 F 

o 

RNA^ ;ux^&yyA©££t£®F^S#jmi§£ftf#S#s SeV^*-tCcfc3 

<bftt\ #A^Mfe^*fifiHP^t^oT^^M1-^«^^tiT^5 (Yu, 
D. et al. Genes cells 2, 457-466 (1997)) 0 £©v-f **ffiRNA£-f U7*y 
n>&^~^(; KtfiJ&abTV^S^^x-f 7*8 (positive- 
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strand) RNA«5"f ;i/XT*&£-feA D **M*£>f (Semi iki forest virus) £fc 
Y fcTXtf-Ol/X (Sindbis viruses) ©U7 , Un>^-^t:Uc)'f^ 
^^-tJt^ y^iCSSc^, *:7'>K«£* W^Sfc^feft^Ciii;: 
<fc SSAite^OlM X* fctt^ y T-i? yiromim (flexibility) & £t£ff 

< h * 4kbpST-*ARr^T^ 0 *--ett£ fcCSSA-lM X#A£ < 

Jfiffe^BB^nSfeto^^a^^^nSo SSK&S«©JliL**ifflIIS?fcJ:in 

vitrosi»K:«k»)*n*s|iEW$nr^ao ££f^ -fe>#v^>r;u 
x^^^-^«m©» ^c^£^«(ii«^wr-iie^A^^ c- 

kitHttCprimitiveWd^^A^tiS^il^fiS^bT^SC: tfrb* Z(D^P 

( 1 ) (aV^ 5. ^V^-f ;i/X©'J>&< — o©:n>^n-7"# >;^fC£ 

*3BU3&^«t-5K:a!t$^nfe^7^^v^'f;uxtzft*-rs (-) m-*m&K 

s te&V (b) m (-) «-*&RNAfc|g£"ra*>^*^ fr£>ft£ifi£fr£^ 

(2) (-) m-*wmkifiM9>'WR* 

*n (1) Kffi«©^**-% 

(3) (-) fa-*«ENA^?)IB3SL/«:^«t-5tiaH«*n&x>^n-r^>/^ 
JC©'J>fc<fc*-o££fc x (1) g-fcii (2) tM©^*-^ 
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(4) m-w>rtzn*$ts, (i) O) (D^ttiMzmmv^ 

(5) (-) ^-*HRNA^-b>^^^^;bX{'fi*-rSs ( 1) frh (4) ©^-r* 

n^ciem©^*^ 

(6) (-) 8H*®m#££{;:tt3fc»fc^&3-KbT^3 N (1) *»f> (5) 

o^ttiMz mm® ^w—s 

(7) (1) (6) <zn^ft*»£gai^**-KS*ftS (-)!-» 

(8) (1) fr*> (6) CD^"rn*»C8B«0^^^-0»B^Tf*oTx 

«^©ffiiiii&=i-h*-rs^^^-DNA^,ai>^D-r^>y^M ; &^-r5^ 

(9) (1) frh (6) ©VA-rtL^(3H3ie©^^^-©M^^T-$.o-r, 

(a) ^Vf4£^>N/*©^&< £&-o©:n>^D — :/#>M£K££g 

J:VR (-) 0H**BRNAi:*S£-f iP^Sim x>-<n- 

(10) lg(b) tiSttSM©^*^ x^p-T-^w^K&^s-r* 
«h©£ig|lT-&5, (8) Sfc{± (9) iiH2«0^ffi, 

^?mz%MtzmmznmLxi%mzfiv, (8) o) £i3*©£su 

(12) &BJW&3it3x>^D-r# w^ff©'J>&< 1513 (- 
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t<b i^£m-x*&Zs (8) (in 0^-rfta»£8a«©£8u 

£HT'&£k (8) A»e> (12) CD^rftfr{3l3«©£?£s KMtSo 

to © mm ft? * * *t - v y v t it t> 4 )i * n =? £ * i -r 0 

£fcs ^7 * >? V 4 4 )WQ> l"NP, P s M, F, HN, fcitfLflWs^j 

v y ;b ^ - > - y 7 ^ - * <t t>* 5 - v m e sc * 3 - k * a Jtfi? © - 

paKP^-f ;i/XJB N P/C/V M F HN - L 
;i/77»M;i/;*JR N P/V M F HN (SH) L 
)ixm N P/C/V M F H - L 
#lx.teVi^ ^ £ v i> -< ;i/X*4 (Paramyxoviridae) © 1/ X If n f? << ( 
Respirovirus) izftMZtiZ-tyyj t/4 ;i/*©&fcfc?©ttU£IJai©7 ! -*'< 
-Z<D7#* y 2/3 NPJtfc^K-WCti M29343. M30202, M30203, 

M30204, M51331, M55565, M69046, X17218, Pjte^Co^TI* M30202, M30203, 
M30204, M55565, M69046, X00583, X17007, X17008, MJie^fco^Ttt D11446, 
K02742, M30202, M30203, M30204, M69046, U31956, X00584, X53056 N FJHS^K 
olr>Ttt D00152, D11446, D17334, D17335, M30202, M30203, M30204, M69046, 
X00152, X0213K HNa^Fto^TIi D26475, M12397, M30202, M30203, M30204, 
M69046, X00586, X02808, X5613K iaHS^to^TH: D00053, M30202, M30203, 
M30204, M69040, X00587, X58886fe#JSOi to 
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>A>7Kfr<bteZ>m'&fo CJ^?Ht7Df^>; RNP) ££A/WSo RNP£ 
^£ft£RNAte^ ^V-^^O^ATifeS (-) 01 (*i37"j7m) ©- 
*iIRNATfeO, ^>^^SIid©RNAtC^LT^^$:MLT^5o #&BJ3 
©^ 5. £ y^-OU^^*-!^ (a);t7 5 * y$4£>f ;i/*0>>& < — 
o©:n>^n-r^>;^K£3g3IL&^cfc5t;&'££ftfc^ V>>f 
(-) 8-*«RNA, 43«fcW (b) m (-) ll-^IIRNA^ISilr-f 
£ S^fr f ;i/*8^Fl*3 £ <a A,T" ^ S * ( - )®-#&RNA 

£££1" 3*>^*gi:fc^ m (-) «|-*tiRNAi:ifig^«tV/*fcl±S«fc«g 

£u & (-) ffi-*mMhtw.&fc*Bm-rz>?>^?W(Dz.t*no 0 -»£ 

N ^£ V£-f;i/*© (-) ll-^RNA J ARNA) ttt, NP^w^ff, P 

A©<j£¥£«fctmSg©fctf>©§l^£:&£ (Lamb, R.A., and D. Kolakofsky, 
1996, Paramyxoviridae : The viruses and their replication, pp. 1177-1204. /n 
Fields Virology, 3rd edn. Fields, B. N., D. M. Knipe, and P. M. Howley et 
al. (ed.), Raven Press, New York, N. Y.) 0 #$68!©tt£ffcfcfi % J^XZV 

(-)«-*«RNA*«fcv*nfcHi^-rs^7 ^vw;i/* 

^ ^7>>^;i/*© (-) BH*«BNA££*l £©*>/*£ ft (NP, P s fcitfL 

K^A^tifc^^^-iiw^-eRNPsti^^-a-^i^^^Ds 
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mm^w.^ (rnp) iz^ztiz>mhwmtz>mti%%t%b(DT:&z>o 

<W;i/7^£#-*© (-) H-*»Ali, ^gyfticii, NP*>^f|, p# 
-te>^l' <7^;U^ (Sendai virus; SeV) ©ii£\ ^©rW A*M 

x{i^i5,ooo^a-r\ *ij^j7miz 3'<Dm^v-y-mmzM%, np 

7^> K), P (*7s*K M (V h U y?70, F (7a-^a», HN 

©?-£ F, HN, jo£V nm^(D^>ib^ttlt\ &3U±^ft?>©|l#-£fr-lJ-£ 
**<r&>57V A£lgfh}-3;ii:l;:<fc'K xy^D-T** W^ft£$8Sib&^cfc 
^catt^i^^t^o #£U<&FM£?£fcliHN*tl5?, &6VM£Fii£ 
^^^^^©i^^^^aUTV^oENPC^fZtt^n^CMeWli^^^fc 
#), NP, P, *J<i:t>*L^>^7M©#ST-r^©^V ARNA (^^r^ ^mStzlt* 
ii'r-i 7WC) ^fe^^-fr^Cl^dct t), #fgEE©RNP£i!^-r § ^ £ £ S » RNP 
©Mix ^Jx.«LLC-MK2«^^t*fTto#^c:i:^-e^So NP, P, &J;t>*L*> 

^T&ck^o RNP£ff^£tf3fc&fC#gS£i!-a NP, P, £<fct>*Lit£TO, ^ 
^-(D^yAtn-h'^tiS NP, P, ^ctr>*L«e^^^t|Hj-T?$)^^g{i^ 

i^o ttzh%, zhbcDMfc^ft^-h-tzm&wvT^JMmmz, rnp^a 
ifizi-^t^^>^^n(DT< ;mmm"£<D££T~%:< t^,?; arna^^l 
s w^jT'RNP©^s^tf oft&*ft^m*)s ^mzmxLtzQs ftzwrno't? 
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4 ;^^©^lls]Ji^E^T'^tfflbT ; fecfcv^o-»p«^$nn{^s c©rnp^?> np 

n - y * > a z m (3 i £ M It * ftj* t £ t> << )i * ^ ^ * - £ £ M f £ - h # T* 
;i©J;-5fc^#-(i, -aW^«-TSi:> MrtT-RNP£Ji*6£ii-£ 

)izmmf&(Dm^ (-) m-^mMMz^x^MLt^^oizdsn^ti 

frZft-D o j (i^ 7>>7Diian -(asg-r) zir \^x^momm\zm 
mmzm&tz^zt-tLxmmzixnzo :oj:^;, (-) m-mmmz 

z^zztbnimT'&Zo z<D£5te^>^u-7$>At7mzftiz%mi*tz^ 
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7s (VSV) <DG#>/V/%. (VSV-G) %> Z tifiT? % 3o #IPJ3©^^Vf4 

?? 4 )W*>7 # VSV-G* W^Kft£©<£?^ >fj Atf^tS 1 )^^ 

w© ^ -r )iz t fi^r^^ >^ o -r* K£^t? ^ a - k 9 < yf? 4 

(-) ^-*IBRNA*fctt*Offlai«*zi-K-rs^^^-DNA* % 

b) §£«£i£«U ^©^^^f^^^^^^^^iliRt-SC^dcf: 

t53t#tsa, ii/9-JM*fm$M:Zm£; NP, L N £ <fctfP* 

& %m £ T * < £ £ T* RNP ifiB $ * ft N x > ^ d - 7 * > / ^ R ft 8 o £ >f ; u * 

3^*-DNAii, #$gBj§©^*-t;^£ft£ (-) 

«-*«IRNA (*#?^ :/«) *. fctt*©*l»«l (tfS^w ftn- K 

§ o \is ( - ) m-*IIRNA * fc fc* * ©fflM * □ - K -T -5 DNA£T77"n ^ - * 

-©T^lf3«*S£-t!\ T7RMA#U^7— iftJ:t)RNAt3te¥?-&5o DNA 

^:jiST*JitiT^^cto^r^^^ K£^n-^>y£ftT^T&<fc^o na 

# 4 7f^fe? 3 ft 3 «fc 5 -T 3 i: #?l1t $©» £ ± tf 5 fc to (3 (iff * 

©3i>^D-rjse^©^>>'^K*iB^-r5«Biiat:is^^n^ mints f,hn 

>^fW;i/*^**-DNAiZ# I, TfcJU F^>;^M©^^^31-r 
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i^>^n-7-^>^^g vsv-g#w^m) *mu%?_}i$>*sm-z%> 

■S o 

RNP£ tzlZV 4 tltltt, Z. ©RNP£ tzit J )IX £±13©^;^- 

«£?|g#ALTtg#-rs.i£:l;:J;>K #^©^*-£Jfipl-t3;: 

^©ji®(is (a) nz> x z vm^J fr^V'Ptz < ti>-^(Dx.y^u-y 

?>A?nz&mLte^£oiz&%£titzAy 1 1? )ixiz&&t2> (-) 
m-*MML %&xm (-) m-mmMt^tzty^tn. frhttz>m.& 

i>^d-7^ >;^l^Mt»:iAt5H, (b) f£ 

mt® h7>^7x^>>3>i$^^iJffiT-§^o DOTMA (Boehringer), 

Superfect (QIAGEN #301305), D0TAP, DOPE, D0SPER (Boehringer #1811169) & 
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fc-C&S (Calos, M.P., 1983, Proc. Natl. Acad. Sci. USA 80: 3015) o 

*u 0J*.fc^ ^0«l:ifU-5§<to^ »;#>h\ ggftSf* 

W<Dt?-( )lXs<Z$-lt, mite. ^ffiJStt*fiT^"frSfc«)t:^ £fcfcJ\ RNA 
0te^»^ffi»®*£iS#>Sfc#>t^ testis <W ;i/ 

m^zztvismHbZo mux. mB^m^^uttatt^m^zit. 
4 )v * ^ >? z - dna t z nn. t % m& © mm % Jt ^ & *? a -r * o •> ; i/ a ^ * * 

-DNA(;^*»1S?*«AtS^ii> fllfclix -fc>*V ;i/*^**-DHA£ 
43UTi±s teW*g(E)BB5!Ii:(E¥IBJ&(S)5J?!li:OlH&iftx 60^»©ffi*»& 
^•r-SE^J^Jf htfl^ (Journal of Virology, Vol.67, No.8, 

1993, p.4822-4830) o t>4 )IZ<D&M&¥ (NP> Ps M, F, HN X & 

•fctw-jte^) ©Bu^feii^^^^A-r-sct^T-t^ (^»j#^)o bu^©« 
&?<D%m.&wffi&^&*>iz-rz>tztb. ft&mfc?<Dffi£tz\z'&5izmg. e-i-s 



WO 00/70070 



PCT/JPOO/03195 



-14- 

miZ&tlMBtZZ.ttf'ZZZo &tz. itfe^AO&g, £fcit£?©iiu&© 

mmmntzsmffiisoZo whs. ^>y^t>^)V7.\z^x\t, #am# 

At" S^WSL^o ifAMA**^^ ^«HNAffl5'S«K:jS^(5ir (» 

iis ^©ct^^3^Abfew^^3^^s(Ifte©^*3gfi : ?^«f#LT^^T^)«tv^o 

ft#*fi?*tf*3il^;t*>^^;i/*^**-fc^ 0y*.fcJU Kato, A. et 
al., 1997, EMBO J. 16: 578-587£t>*Yu, D. etal., 1997, Genes Cells 2: 457-466 



WO 00/70070 



PCT/JPOO/03195 



- 15- 

(e), ^sie?'J (i) Rim^m&mi (s) (eise*i) ©□£-£<*« 

afctotx NotI»JRB»*ijO»faJ(4IB?iJSVteTO«SE?iJ (E), ^£IE?iJ (I) R 

vm^mifemi (s) £iM£?©-^©is?o£^tj:r^-?-*f£bT N -7 

o 

09*. «x 7*7-K{W£j5KDNAEailix Notlt J;Si0W*«IiE*afctf>K 5' HI 
£ffit© 2 W±©7 * 1/ K b < liGCG, GCC©NotIMMEfe*©@E?'J 
#£*ftfc^4SUk ICHfJ b< &ACTT) * ©3'ffiJHNotIB«SBffi 

gcggccgc£ttin b , cF % \Z%<DV M £ LX&m<D 9 i&S * tz fc* 
9 £ 6 ©^»*iDAfe«®*«*f«ria U $ £ C *©3' ffilfcffiScDcDNAOBM&n 
h* >ATGfr t) C ft £^#>T0RF©^25i&g*g S ©1S?'J fcttSQ b fc^ffi £ t -5 0 
©JlSii G£ fc liC J: & S «fc -5 £ KBfSOcDNAfr & W25ttl* * £ft bT 7 * 7 - h* 
ffll^fiK* 'J JDNACD3* ©^^-f^^Wicb^o 

D ^'-*{IJ£fi£DNAIE?iJf£5' » fcffiS© 2 W±©7 7 1/ K (» £ b < tt 
GCGx GCC©NotIEMteS*©ra* s ^*ft*^4^» N b < &ACTT) 

£MiRU *O3'ffi0fc:NotIBMffigcggccgc*ftl)nt^ 3 e>fc*®3'fl!fcg£& 
•IflStSfeKxOlfABf^O^'J^DNAS^iDt-So ^CD*U=fDNA©fi*^ NotI 
RW8Mfcgcggccgc&^8>, cDNA©fflffi«l8JEIB5y i:^iE-T5-b 7-f )V7,\Z 
&%t%*.y*?4t?4 )\s?.>f J A©E I Sffl2£ffi0J©£ff#6 0te»f;:fcS«fc5 
£ffl£jR£Rff-$-5 (l^t>»S>£ i"6cD;b-;i/ (rule of six)j ; Kolakofski, D. et 
al., J. Virol. 72:891-899, 1998) Q $ £>t#A$T#©3'{IJJl-tr -7^ 
©S12?!j©*BMiiIB?'.k #£L<»±5*-CTTTCACCCT-3\ IE^ $?£b<fi5'- 
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AAG-3' s EmwmmWh ft £ b < £5' -TTTTTCTTACTACGG-3* s £ h (3 ^©3' 
{IJCffiSCDcDNAK^J©!!^ K >fr £&MxTi&25i&gffiS©*Sffi§I©ft&© 

t&m&G £ c £ & 5 «t a £^<* %mviLTWim*m\i u u /^-^{pjj^^ 

U:JDNA©3' So 

PCRB^ 0J;U£\ ExTaqtfU^— If (SffiJg) £ffl^3iim©7j?££ffl^£ z 
t&Z'%Z>o #$L<fctVent#U*7~ tf (NEB) *ffll^Tfrt\ bfcgftUr 
M-ttNotIt?^{bUfe^ h'^^^-pBluescriptONotl^jutzlfA-r^o 
f# nfePCRjgftOffiSiB^I £ - ^ > U E b UK?iJ © ^ h* 

*msRt%o z(D7?x^ F^e)^iAd?fM■*NotI•c^Dt)^ib^ ^v^o-rfce 
#&0.E©^;]^^*-DNA{2, ^n^ramrt^fcMflartt-lE^^^v £ 

oZttfX'gZ (HBS&W97/l6539^; SfiSfiM97/16538-t; Durbin, A.P. et 
al., 1997, Virology 235: 323-332; Whelan, S.P. etal., 1995, Proc. Natl. Acad. 
Sci. USA 92: 8388-8392; Schnell. M.J. et al., 1994, EMBO J. 13: 4195-4203; 
Radecke, F. et al., 1995, EMBO J. 14: 5773-5784; Lawson, N.D. et al., Proc. 
Natl. Acad. Sci. USA 92: 4477-4481; Garcin, D. et al., 1995, EMBO J. 14: 
6087-6094; Kato, A. et al., 1996, Genes Cells 1: 569-579; Baron, M.D. and 
Barrett, T., 1997, J. Virol. 71: 1265-1271; Bridgen, A. and Elliott, R.M., 
1996, Proc. Natl. Acad. Sci. USA 93: 15400-15404) o f?4 *-DNAK 
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©fcbTJix 8^0h7>^7x^i/g >K*tf jpjffit S 5. #Jx.f^ DOTMA 
(BoehringerK Superfect (QIAGEN #301305)> DOTAP^ D0PE s DOSPER (Boehringer 
#1811169) ttZWmi btlZo ®tLT\Zmz.\t*)>Mj3)\'i"5^Zm^tzh ; 7 
yZ7x.?^3>m s m?bti,Z<Dl5mz&-?XMMftfcX'2tz DNAIifHfc'MB 
M!?&£ft6#\ 4£rt(c:&+#&*©DNA#A£££#&£ftTV^ (Graham, 
F.L. and Van Der Eb, J., 1973, Virology 52: 456; Wigler, M. and Silverstein, 
S., 1977, Cell 11: 223)o Chen* «fc tfOkayamali h v >*7 r-W©SM& 
ML, Dite^ffliCO+i^ayl^ 2-4% C0 2 , 35°C N 15 
~24I$F^ 2) DNAIiiSilttJ; D 3gtt©fc ©#?§*£« <U 3) «Srt*©DNA^ 
g# 20~30/zg/ml©i:^gii«:M* s ff fctiSfcfB^LWS (Chen, C. and 
Okayama, H., 1987, Mol. Cell. Biol. 7: 2745) Q @©#&8u — «to£r-7> 
^7i^i/a>tlLT^*. Sf<i±DEAE-x^r^ (Sigma #D-9885 M.W. 5 

xlO 5 ) ig**3fS©DNAaffiltt?Sa»bx h7>^7i^5/3>*ff"5*ac4 s »I 
£>ftTl^5o iS^©^<{i^> h*V-A©^T'^P^nTL^-5fcto, $JH£ 
lfta&3fc&C£nn*>&in2.<5;: (Calos, M.P., 1983, Proc. Natl. 

Acad. Sci. USA 80: 3015) o ®<Dl5m\tnia81Lmbm*tlZJ3&X\ IfflMiR 
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>I£M#?iLT^£o SuperfectTransfectionRagent (QIAGEN, Cat No. 

301305), $.tzl& DOSPER Liposomal Transfect ion Reagent (Boehringer Mannheim, 
Cat No. 1811169) tfm^tiZ* 

cdna^p ^(Dmm^^mz &&© «t ? t t-r tr a z t #-e £ s 0 

24^^P?> e^illor^^f^^U- bg;fclil00mm^b Uffl±t? N 10%'>'> 
fl£M^(FCS)£J;«£tlW (100 units/ml ^v'J >G*J;rJ f 100//g/il * h 
l/7h"?>fi/» £^t?g'>i^igtti (MEM) V^-T -t^^¥?llft AdtE«Bjia«ia.LC-IIK2 
£70~80%:n>7;i/x> hC&3$-CJg*U l#g/ml psoralen (V7 U 

>) UVHS|ifM*20^MT'TO'fbLfc> T7#U^7— lf*«31-rs«ft 

x.y^^-r^^;b^vTF7-3 (Fuerst, T.R. etal., Proc. Natl. Acad. Sci. USA 
83: 8122-8126,1986, Kato, A. et al., Genes Cells 1: 569-579, 1996) £2 PFU/ 

mmmmik, 2~60/zg, L<izz~5fjLg®±&<Dffi»z.*>P4 

•W;i/*cDNA£, ±S-fe>**^ <7-f ;i>7s>7V A04/Sfc^Sfi: h^>XH-ftffl-r 
S'J'f ;^^W^K*«St«7775 K (24-0.5/zg©pGEM-N, 12-0.25//g 
©pGEM-P, ;fc<fcV24-0.5/zg©pGEM-L, «fc t) L < ttl#g©pGEM-lk 0.5/ig© 
pGEM-P, £J;tfl#g©pGEM-L) (Kato, A. et al., Genes Cells 1: 569-579,1996 
) iiftfZSuperfect (QIAGENft) fcffl^fc »>g >&3|ll «fc D h^>^7 

x^>>3>t5o hv>^7x^^3>$ffofe,«ii N matcj:»)100/zg/ml 
©'J77>t^> (Sigma) M>>7v MJ i/ Y (AraC) N L < & 

40//g/ml©^> h i»77 tfy K (AraC) (Sigma) ©#&£tfJ&fc^£©MElft?J8 

«^C-rs«J:-5^IIS'J©ft5il»«*l9:^1"a(Kato, A. etal., 1996, Genes Cells 
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1: 569-579) 0 h 7 7 x >? v 3 >^48~72B#^H£ig§t& N M£[h]iKU 
^SllP$:3I5]|i!3^LTi|fflflS^»Lfc^ x>^n-:7* >^^«&^f 
SLLC-MK2«lliat h7>^7i^ya > UT^»-T § 0 tg# 3 ~ 7 B^{CJf*jft% 

K£#g^t£LLC-MK2$fflJ3§(3 h7>77i £ i/a >1" 3 A\ £fcfcfc:n>^n-:72g 

LLC-MIMJj&fcmjf bTtg#t" 5 Z tizX^XV J )IZH7 $ -£itflg-f 5 Z £ 

*n%.tZ>ZtC£t)d!:%.tZ>Z£&T-%Z>o HAIi r en do-point (Kato, 
A. et al., 1996, Genes Cells 1: 569-579) {C«t *) Z> Z btPX* t* % 0 fob 
tlitt 4)17,7, h v?iZ-80°CXUfttZ>ZbtfX%Z> o 

^a*** (pbs) tettm&ftw.Lxmmt'rzz. o *»wo«uft 

x. -b > -f £ ; 1 7 ^ ^ * - £ a$ Jg m 2 # % £3? ( ^ * v ^ X f i M ffi * ^ t? 
tSo Zii^ommzm^x.y^n-r9>^^M^%M^^:^ZtX\ Z<D 
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(f B£ii,(1993), r^f»Mi7Dh3-;HII, 
3I#=j , pp.l53-172) 0 Hfr£Kjt;&, §*f9P A 

ti9~12BF^ 37~38°C-etg#b> K£fi£:l£Mo ^>^n-7°^ >/^®^^ 

x.-k>^ -M;i/*t3ck !3^fr<9f#5o «j/-r ;vx$:^A/^^^?^$:Illi{X 

PP. 68-73, (1995)) 0 

T-jtfi^aJgfc * 2 S©'** * - £ Is?) DlJSClAttll^ Ztl?tlXKM?Z> 

n $> © * >f ;ux (i«^T-#iR^ & -s c: £ * e> ^ ^ffiAt 

A^iUS* i: L T^€©^fflite^ & ffl ^ X V << )V 7, ^ f? $ - &Ig£! t flit 
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(ex vivo) S#m:SJte : FI63S©v^t , *i©*ast:«fcoT*^ 

mtLz&s mmmm. ^fc&DCM&^ftM^M (apo msbhh©^ 

f^PfcLTHufciiyK Muc-l Muc-l«Af->^>7 f AU ^-h^f-h* ( 

*BWfflB 5,744,144^), gplOOJftJgC&^^Jf 5>tl4o 

^h^M^o 5 LTI^ 0iJx.fi i) IL-2fc-*«|IL-12 t 

(DmfrGtDK (Proc. Natl. Acad. Sci. USA 96 (15): 8591-8596, 1999), ii) 
IL-2i:^>^-7xn>-7 (*m<$mm 5,798, lOO^K iii) #a-efflv>e>ns 
^^□D--M@^ (GM-CSF)s iv)JH«Jl&&lfc**$Li:Lfc GM-CSF i: IL-4 
©*!^£t>-£ (J. Neurosurgery 90 (6), 1115-1124 (1999)) &£#3M:ff>ix5 

o 

«€©^^LTI±, >f >7;i/i>-»fH*^T{ix 0<J;if£&#& H5N1 fx 
>^o-7\ B*IH^{C*5V^TIi> ^J^tt^V^o-rA 1 ^ 7 (Vaccine, vol. 17, 
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No. 15-16, 1869-1882 (1999)), x>f Xtl^Tti, #RI£HIVgag£ feli SIVgag 
WOH (J. Immunology (2000) vol. 164, 4968-4978), HlVxi/^n — 

4 (Kaneko, H. et al., Virology 267: 8-16 (2000)), n Uvfclifc^THu #Jx. 
&3 l/-7S^©Bit^— v h (CTB) (ArakawaT, etal., Nature Biotechnology 
(1998) 16(10): 934-8, ArakawaT, et al., Nature Biotechnology (1998) 16(3): 
292-7), S^it:i5^tli. m7Ut%.*m*4 frXVlfc* (LodmellDLet 
al., 1998, Nature Medicine 4(8): 949-52), ^MH^TIi, th/^o- 
v<i7^;i/^6^©*r^> Y# >rt#ll (J. Med. Virol, 60, 200-204 (2000)) 

mwHz&Ts 4y*si- ymftv^-ri- Y(D%m-&'frt>tix^z> (coon, b. et 

al., J. Clin. Invest., 1999, 104(2) :189-94) 0 

m 1 l±,Cre-loxPSI««3S^t«tSFSfig©l63S*»*f Lfc^x;** >7D y 
MB«f O * S% 1" "C * -S -ft t «t D tfCSeV-FJnft £5X©^£ft£ 

El 2 l±,Cre-loxP^{3 «fc D »3i*BI* LfcF^eiC©IIIIB&M^©x ^7W 
£j»ffLfcl|gm£^-fia-C&3 o JfiSeV-Fi/xft: * ffl V ^ X LLC-MK2/F7© 7D-^b 



tz^^tW-UX^^o 
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^t¥^t*$>§= F^llSeV© nm&ft £ ffi ^ tz V >? v - 7 0 << )l X £ «fc & 

1. LLC-MK2£ kmWtZMtlOmWfcOfrOMU? -b— h fcjito 

2. LLC-MK2/F+adi3«tU t CV-l/F+acU±7'7 J y £4 ^^AxCANCreSiP^fc^n^tiCD 

>f -fe - h ^Jlfo 

3. LLC-M2/F-ad43it>TV-l/F-adiiT^V ^^;i/^AxCANCre^jl]DX.-ri^^^tl 
*ti© F «fe?#A1*©ifflBS5> -b - h ^fgfo 

4. LLC-MK2/F+ad 3rd&T7V £4 ;uxAxCANCreT"B2i^31 tfe«^^ 3 
@«; L fc«©^ -fe- h £111" 0 

5. ldi5<tV3dl±*n^*iBIII*3H^l B*«fcV3 S^Jtf o 

6. Vacldj3«tO c Vac3dtt*n j en i 7^'>-T»>-f B£<fc?>*3 BOlffl 

7. AraCld££?MraC3di£^ft^ftAraC£^j!jnLT 1 B£J;t>*3 BOUM^t 

o 

8. chx id*«fcvcHx Mtzhziim&Gmmmmvj 

H6li N GFP^AF^&SeV cDNA(pSeV18* /AF-GFP)^F^mLC-MK2«(I h 

7>^7^^^>3>ltgfp©^31 (RNP©^tB) Lfcugfi&^-f ^Ji-e& 
So nmmt LTFjte^^NP«fe?©3'«t^^7;i/ts f^&mcgfp£# 

ALfcSeV cDHA(FS/+7;i/SSeV)*«V>fe 0 r a llj &SeV cDNA©flfe(Z, NP,P,L5i 
fe^^^tS7-7X^K (pGEM/NP, pGEM/P, SWEM/L) &H»3 V ? >*7 
x a > Life r cDNA j (icDNA (pSeV187AF-GFP) <Dfr(DYy> 

;7i)ya> **t>-To RNP h 7 >X 7i^>3 >l£GFP£$B3i UT V^P0« 
&EUKU Opt i MEM (GIBCO BRL)Ciib (10 7 flMS/ulK Hgli3@< 

Lfc^-r-t- noo//i**^-2r>eu^v-^DosPER(^-y >#-x^ ww 

A) 25^1 M£U ^®tl5^MaiIbT*»6x Ffggi§?§*« (+ad) (c»t 
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■e*%m,tzmmz.75 : ;v'()iz]mto (-ad)«&/fH^ 0 po© 

^tzmmZm?W-Mr-$>Z>o RNP/oiiRNP£M (overlay) Lfc«£}!U RNP/t 
&RNP £ transf ect ion L « £ *l 1" o 

£hz~tzmfr&tz&%*7Ft^mx&z>o mfci L x.&m>f ; AfrtbffimLtz 

> tg#±?i^IeliRLfco Cl©^«±^$:F^MflS©igmtAn^«^-y:, 3B@ 

iz\ED&$titzi%m±.m*, mmmti&tmmmmmizmmizmiiuL, hu^>> 

#Si:^#STT-3BP^tg»bfcoTS(iF^a«©±?»©^©^$:^t- 

o 

^Miao^iri^C^^^X^HliRt, total RNA»£t:LT, FhHN£:7n 

zm&ztitzZ'ifrx mmfc^mtti <* n & # f mfc? tit , mfc? 
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*^tm-Kmm%k*7rst^nZ*&Z>o 1:+18-NP, +18 Not I+M h©#£©fil 
|f >0 2:M-GFP, W?mte?fflmB*X.M®mz&&t2>Zt<Dm%%o 3:F31fi^ 
s fie?®#a©ll. »£SJSeVfcFK«GFP$BJBSeV0>>V AflKfi&±fc*Lfc 
o GFP3t£^Mfc*»<ftK#:j5EU NP©3'*$ft£+18Ei3*©NotI1M h#&tK F 
Jtfe ? #RNA^ J J*(D¥ZliZ&fe&Lte^\Z.k.1b % $il%£tlfzo 

IgG(antiF,antiHN)^ffl^fe^mgR(3J:t)iS^fe^^$:^-r¥*-efei)o'>^;i' 

BbfcRT-pcR©«ss*^'riatffeao 

Ell 51 FfcfcSSeV^^-K^Siii vitroT"©^«&*H^©i^»itfc 

SI 61 (BMc-kit+/-) ^©F*£MSeV^#-©#A 

liPEHt£/GFPK£}|f o 
mi 71 5y b!$^\©^*-© in vivo ^©ISSS^tfKfifeSo 
0 1 8 1 F %3i«^ 0JR L & F ^fflSeV-j? ^ £^t?ig j|±?ii£ F 
mLC-MK2JfflISfcJSSfeU h U^>>#ffiT*fc»#STT'3BP^#L±^f* 
© £ -f ©#££HA assayT-ffitlf. L fc*SS&*"t^ **£ § » 
0191 Ell 8BtC*^T»WSIWCHA|IBtt"T?fe^fe!»K«(lane ll*«fcV 
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lane 12) UT^#2B^©K^©HA assayfcfto 

EI 2 1 tt.Ffcfc* -f ©m^© h7>77i^a XD^ZmtW 

E2 2lt F, HN±t^«©3iJ5K ; £^x^^>^D^ Hz «fc t)il^fcS**^ 
t?»T-*5o LLC/VacT7/pGEM/FHN(iLLC-MK2ifflflS(C 7 £ S/-T»m> pGEM/FHN 
7"^* * ^t>7>^7i^i'3> LfeWo LLC/VacT7{iy ^ Ltz 
LLC-MK2|fflfl&o LLCMK2/FHNmixli F , H NSSfi^ SA£ ftfcLLC-MK2«T- * n - - 
>^LTM&^«o LLC/FHN(mC-MK2«(3F> HN3Mk : F£*ALT7'7V 
■W;i^-e#gglS!2§&(3B&) OHMS. 1-13, 2-6, 2-16, 3-3, 3-18, 3-22, 4- 
3, 5-9li^o^>ybfeJ:^©W©Sf (£bu) £ito 

fc^f^Jl-efc^o FHN^JiGFP^^SeV cDNA, pGEM/NP, pGEM/P, pGEM/L, pGEM/FHN 
^^^^tirI-^bLLC-MK2«t3ie^#Abfeo 3t£^*A 3 mm'&tgMZ 
AraC, h U7'S/>At)©MEMfZ^tjlU 3 3 B IHtfg* L o 3I£^iA^2B 
BT?m#fltfJB»Si'T?«*SU pGEM/FHN©M©^&©it^£lfclEU 6FPIB3HaB 

GFP^3iii^>^;i/«T" UfrfflgStl&frofc 

&jjs*WT?&3o «3iBI3&3BB©F HN±t^MflS (12well) UPO RNP£fi 
Jf £fc&DOSPER£ffl^T 'J#7i^3 >U 4 B&KGFP&«Jfcb&o RNPh^ 
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it b tz ( ± ) oAde/Cre * « b T 6 1$ \Z FHNg #8$%% £ ft fc W £ FHN 

)\sxWL*^y&\sMWib^%tzz.t*mmhtz (t)«> 

0 2 5li, FHN>:liGFP*IB3Kf ScDNA^P>lffljS5^nfc^-f ;i/^*i±LLC-MK2, 
LLC-MK2/F, LLC-MK2/HN, LLC-MK2/FHNt« LT h U ^>>©^jjn©WM-etg# 
bfclS^^^-r^Ktfe^o *g#i3 B^C6FP®a«S«Blia©lS* J 0*fltKbfeo 
^©ISm^-To LLC-MK2/FHN-t©#.GFP©l£#') #&J££*U d©^ ;i/*$JJi 

02 6(i, FHN»SIBlll8©mil±»a*RNA©yyA«S*flti8b&jS* 
02 7(i, FHN^j»^-f ;i/X-CifilftbfcF|63RiBmia©^*±»**RNA© 

>7 i/ - t £ ;u * ©^rStt^b t T7rg{£ * 0T* fe 5 0 
02 9li, V7i/> •UVTO{;45^5UVBB^P^^^b^*fci:§©> 

8 3 0lt V7l/> -UVMbfc9^-T^;i/*©«ffi«f£ (CPE) 
-rW-M-C&Zo 3xl0 5 OLLC-MK2jfflJ!a*6'>a:;i/7'l/— hlzM^tzo HUIS&— «&J£ 
Vtis-TtJ ;u*£moi=2^l££-££o 24HP^t, CPESH^Lfco ft 
MO^^T'M^^iSCPEteA, 15, 20, *5«fcV307>ra«iab&'7^'> 

^t?)^#§^bfc0"e*)So 

£ - T 7 ;i^©?j{ffi£^-f 0T"& §o 
0 3 3li % |fiVSV-Glft#£J:5£x;**>:7 , Dy h»*f®»**^-r?lltf*S 
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o 

03 4{isftVSV-Gftft£^/t::7D--1M M h u -8?#r©*S3i£^-r0T*& 
-So AxCANCre«4B§©LLC-MK2 VSV-Gg|*^Jl^ (LI) (noi=0, 2.5, 5) ©8? 

Ig&ffl^fco 

0 3 5 {is AxCANCre (M0I=0> 1.2 5, 2.5, 5, 10) 

-£«©F *fi?^{felfe^>'A^t5'>a- F^-f7t>^ £4 
«&±}ff£[lJ&bs VSV-G if^Su(-), E«^(+)©mt^^^, 5 

si©GFP ©^br^aaeiia&s^bfcteSi^-r^-r&So 

1213 7 {is VSV-G SEStt&flHvtftfctlfcF Ltzf S k^t* 

0 3 8 {^ GFPSte^^tfFs HN^£M-fe>^ -^Jl^S: VSV-Gitfi^^S 
«LLCG-Ll{3«^-frs VSV-G£MfcK:*i-rSS'a- h** ^ 7^ ^©jg^ 

03 9iis VSV-G mfc?&MMMr-mm.LtzVJ JlXft F£i:t>* HN ^^T* 

04 o{is m^safWiiT'?fGFP«aittiiia*s*Lfe*g**^-r¥ii-e»So 

04 ltis x^n-7»S757 5 b* £«fiJl©M^£fr-ttf:: £6SeV/A 
F-GFP©S««©|S]±$:^-r0T-feSo PO (aftiu) ©d3~d4 (3B@~4B 
g) tSV^ £U>&if#B#>&ftfeo 

04 2 {is x>^D-7 , ^3S7'^^^ h* £ «MS ©*!&££>•# t<fc£SeV/ A 
F-GFP©S^©M^©WIS^^^-r0T'fe?)o GFP»ttiffltettS«fi!&£n 
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m 4 4 li N GFP£^£&^LacZ|g«6 F ^^M-b £^ #-©lacZ 

EI4 5(± X -b ^-f )\z7>f y AcDNASrK"©"^^^ n— :=.>^ (A) tffitzlz 
Notlit-T h£#AUff^L£5fl3i©-tr>^ ^X^y AcDNA©«^ (B) £ 

H4 6ii^ sEAP^Noti-y-^ k mw-m^>^i-)Vs ft&mm, w*%kWyyi- 

H4 1\ts )lZ^?t-<D7'7-27y*j (D&m*7jktWn 

X~&2> 0 LAS1000T*&!9^fi:7^-*Ty^©M#B^©-^£^-fo 

04 8I3U &^>^ ^;i/X^**-^f3:}3tt3V*-*Hte^ (SEAP) 
®%MA<DM^*lt®.Ltz1(&m$:7Ftm-C$>2>o SeVlSVSEAP©^-* £100h L 

m4 9^ pi FM#ftMMMiz&tt%GFPmm*^tmmn?§-nT~&Zo 

HI5 0li, VSV-GS/o.- K*^ :7SeV/AF:GFP^M©«lffi«, IfiF&iifc ( 
anti-F), ifiHNfciffc (anti-HNX 4 t> J KT^tiifo (anti-SeV) £/JH^T£ 

II 5 Hi, (VGVJixft:) ©#ST^fe(i^#STT-F^<tOT^^S L 

fcVSV-Gi/a - K ^ ^ 7"SeV$r«^ -frfem©GFP©m^&^-r?*T-$) So 

1215 ^^IB^^ffi^ffl^-C^®bfeF5»S?fe?)U(iF, HNitfe^fc 
LtzVS A SWT 5VSV-G2/ a. - Y * 1 7* >*"-f V J )W<0 *? x ^ * >8? 
*f©ilS^^TNt¥XT"feSo 
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HI5 4tt, Fjte^^^L^yy Afeft5t>^ £>f;i/*£fcJiVSV-G'> 

HI 5 5&, NGF«31&&«UfcFfcfc5Hr>*y £>f;i/* (NGF/SeV/AF) 

115 6fcj\ NGFf§tgF^^SeV«Wct t)^^nSNGF©rStt*^1-EIT-fe 

mmmm®mm±m*Rm^izo>hv-)itLZ(Dmm&zmuLs 3 b& 

fcS V3>FVT\z£%mKft&ZmB£L'C£.mM*femLtz (n=3) c jm± 

?iiii/iooo#f?ffi^fitttfco 

H 5 7 B\ NGFMF^^^SeV««ct t) ^3S^tl§NGF0rSt4^^-T¥«T- 

A) zi>hn-;i/ (NGF»ML)s 

B) NGF^aiOng/mL^iD, 

D ) NGF/SeV^MJ3S^#±^l/l00#|R», 

E) NGF/SeV/AF««^»±?tl/100«», 

F ) NGF/SeV/AF-GFP^»Ba^#±^l/lOO«« 

0 5 8 it, M-Cre(Dmoib?m&<D%mA$:7FtW-MT'$>2> 0 
05 9tts Adeno-CrelCfc^LLC-MKZ/FOlga&^-r^lfeifeSo 

0 6 lkU «lfttz«fcSFSe©®?9E<bt:^'r¥llT?*So 
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0 6 2B\ GFP-CIU^ffiSeV-CIU^©™W&£^t-|ST"fcS 0 

<1> FfcfcSSeVyy AcDNAfcJ^tfF&S^yU 

(SeV) £;1>7V AcDNAs pSeV18*b( + ) (Hasan, M. K. et al. , 
1997, J. General Virology 78: 2813-2820) C"pSeV18 + b(+)j it r p SeV18 + j t 
fcV>5) ©cDNA^SphI/KpnIt^<bLT7^^^ > h(14673bp)^H]lRb, pUC18 
[Z#u-=.>trLT)ltoUo7 : 77>l KpUC18/KS t L fcoFfc«SWft £ © 

pUC18/KS±trtrofeo FJt£^©&jifcj\ PCR-5K ^-^ a >£&©»£fr-frT- 
frv\ fg^l: UT FitfS^©0RF (ATG-TGA=1698bp) ^Rfcl^Tatgcatgccggcagatga 
(ffi*JS-t: 1)T-®*£U FXikmSeW; AcDNA (pSeV18VAF) SfSlLfe 
oPCRJi, F©±^3& (forward: 5' -gttgagtactgcaagagc/I2?y#-*§- : 2 , reverse: 
5' -tttgccggcatgcatgtttcccaaggggagagttttgcaacc/lE^JS-^- : 3 ) x FiUz^P ©T 
(forward: 5' -atgcatgccggcagatga / IB #J S : 4, reverse: 5'- 
tgggtgaatgagagaatcagc/IE^JS-f : 5) ©PCRjttJ£EcoT22IT*ji^Lfco £©£ 
•SfcftfcftfcT^;** K^SacIiiSallT-^bUT^F^M^^tfM©^ ( 
4931bp) £E]J&LTpUC18i;:^0-^>^U pUC18/dFSSh Life. <I ©pUC18/dFSS 
&Hr&UlTZm4bLX. »fn-^lliKUTpSeV18 4 ©Fiifi^§^tf^©DraIII»rn- 
i:S^mtx 7^7— >3>bT7°-?;U KpSeV18* /AF £f#fco 

Sfcfcx F*fc8Mftl;:EGFP»fc^&&ttbfccDNA (pSeV187AF-GFP) SfllSIt 
Sfe^PCRt«t »),E6FP3tfe^0JiB*fTofeoEGFPae^& 6©^jR(Hauamann, 
S. et al., RNA 2, 1033-1045 (1996)) 5' {£NsiI-taild7^ v 

-(5'-atgcatatggtgatgcggttttggcagtac : IBBIM : 6), 3' iiNgoMIV-tailedT" 
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7-f7-(5' -Tgccggctattattacttgtacagctcgtc : 1H^J#^ : 7 )£ffl^TPCR£fT 
ofco PCRj»£S5tJ|gg#|tNsiI ^NgoMIVT'^^bLTy;b*^if)t^lIllRU> 
pUC18/dFSS©F*&gfl&l;:fc£NsiI i:NgoMIV^^,^aS^JPl^M(C^i^U^ S>- 
7x>*£i£lS>Lfco ^d^e>> EGFP«fE^£^t?DraIII®rM-£[Ili&U pSeV18* 

pSeV187AF-GFP 

Fae^^^-TSCre/loxPgl^^iir^^^ h'©^»SeVFjie^ 
£PCRT-ii4iU v-^>7s£0fgbfc^ Cre DNAU 3 > t*^-- tffc J: D Mitt 

J; 5 (;:i£fr£ftfc 7"^ 7. =■ F pCALNdlw(Arai £> J. 
Virology72J998,plll5-1121)<Z):ix--7lM b SwalMMAU 7*7 >U K 
pCALNdLw/F t Ltz 0 

<2> sev-F^e&M^-rs^;w^-«©^s 

MMfc, LLC-MK2«^fflV>fc 0 LLC-MK2«(±, 10%OMStfc^Sl{b'i7^ 
J£M(FBSX ^^>l) >G± h 'J OA 50J|Mu/mk £<fctf7s h b7°hv^>>> 50 
Ag/ml^MbfeMEM-e?37°C, 5% C0 2 T*tg« Lfco SeV-F^fc^j^MMMfe 

fc^r-rs^ cre dMvzi>\zi--vc&\)mfc?m®*ffim%m2tiz>&5 

lzm^£titz±tZ77Z I KpCALNdLw/F£, 'J>i*;^^Affi (mammalian 
transfection kit (Stratagene)) (Zct!9x ^©7*n h □-;W;ftoTLLC-MK2 IB 

10cm7*I/- h£flH\ 40%n>7;i/x> h^-e^WUfeLLC-MK2«(3l0^g© 
7*7 7s S. KpCALNdLw/F^^A^s 10mlCD10% FBS£^t?MEMJ£tf!l£-?\ 37°C© 5 % 
C0 2 >^a^-^-*T'24^P^#tfco 24B#P^t::«&&#U lOmltgflfe 
10cm:>*-l/ 5#£ffiV\ 5ml l*t 2ml 2$, 0.2ml 2*fcf3l§£ N G418 
(GIBCO-BRL)>fel200/zg/ml$^t?10ml©10%FBS*^tfMEMtgi1b(ZTig#§firl\ 2 
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mi%& \z «fc t) £ W t T £ fcG418(3 »t$ & * tm ffl* >? n - - > ^ U > y £ ffl ^ T 
30&£lH]iKUfco #*D — >lil0cm7'l/- >7;i/:c> Mi & £ g= TJfcfcJg 

XAxCANCre"T?iS&gL taSeV-FgSff*^ £ o — ^-;HgG (f236, J. Biochem. 123: 
1064-1072) ^ffl^TSeV-F^e©^S^^^^^>^D y hifefc: <fc *mT0«fc"5 

^ AxCANCre $:^§?)©SS (Saito et al., Nucl. Acids Res. 23: 3816-3821 
(1995); Arai, T.et al., J Virol 72,1115-1121 (1998)) lz£K) moi=3 X*m%£ 

m mm*. -so°c T«#u<e>stcji6c , rjB«itLrttfflfs^i:* j "e**oiitt>fc 

«lil50/zl PBSMy?^— £!B«H& fp]*©2xTris-SDS-BME sample loading 
buffer (0.625MTris, pH 6.8, 5%SDS, 25% 2-ME, 50% glycerol, 0.025%BPB, Owl 
#80 98°C 3^FlllDMlii^iillffl^l:ffiLfco l£l£*4 (11/- 

>^fc t> 1x10 s «) £SDS-#U7^ \))VTX YVfr (T;i/?->f;H0/2(k SB— 

hSt-cfc DPVDFte^M (Immobilon-P transfer membranes, Millipore#SO £|g 

iifeo |ga?iiioox **y-;w;:30£!\ 7k£30#iffli5UfclK^§l&&ffiU 

ImA/cm 2 MSfcOlfefrc lBSBSfrofco 
M¥fli^0.05%Tween20, 1 %BSA£M Ltz7u ^>^jg»(/D y * 
SEP#S) tftlMIt, 0.05%Tween20, 1 %BSA4«SiDUfe^D 
^MT'l/lOOO^fRUfeJnSeV-FJn^ (f236) ^ST-2B^£^£-frfco 
M*3E]20ml©PBS-0.1%Tween20{3 5 ^JglLTft^ Lfc^ PBSIg«8n?5# 
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Hllg»ti5fe^L&olS(«E^J8t*0.05%Tween20, 1 %BSA£«L£7'P y*>7® 
^T*l/2000#f^Lfe^-^^^^-4fTlfliLfe^^^IgG}ni*: (Goat anti- 
mouse IgG, ZymedttH) lOml^iSt 1 ^P^^^itfec mzWm*m20n\CD 
PBS-0.1%Tween20£ 5#F^« LTft&Ufcl^PBSIIMT- 5#^«L&&L 

fl^^^S (ECL western blotting detection reagents, AmershamttS?) 

(C^to AxCANCre«^^W^SeV-F©^?l^m$n> SeV-FSIfE^»£S§# 

mmt z llc-mk2«©^ m ttmm £ n tz 0 

n h ft Tz StfMBtii © ft ® - o ©LLC-MK2/F7« £ KSeV-FJ/ift SfflW7D- 
+M M h V-tffi%fir>tz (12), 1-fcfc>^ lxlO 5 W^15,00Orpm 4°C-e 
5#fiaxe>^>U PBS200#tt?ifc&U lOOf&^WbfclaF^^^D-^HS 
ft (f236K 0.0b%T^it± h iJ^A> 2%FCS£^t?FACSfflPBS (BM^) T"4 
0 C, lB#P^#LT£OS2-t*-fco ffm5,000rpm 4 t^5#P^X U PBS 

200/zlT'ft^U FITC^H b TctfC^ ^ ^ IgG (CAPPELft) l^g/ml i:30M*±f 
WPBS200;UlT-^U I5,000rpm 4°CT"5#P^^LTlfflIS£Xt: 
>#'>7>U lml©FACSfflPBSM«Lfco EPICS ELITE T^lo" 

tf-£ffll,M:, a^^^488nm, 3^$!j|525nnr?8?#r Lfco ^©M^, 
LLC-MK2/F7 Trfi SeV-F«e^il«^S^MWtm^^©S^^ffi^tB^ 
ft, SeV-Fg S ff*«il® \z%Mi$ ft 3 d fttz* 

mmm 2 ] -\;w^-«T*^^tifesev-F^ y^zwommm 
^v^-mm^mmmm^ntzSev-m&mm^omMm^utztix^^ 
fr^m^tzo 

LLC-MK2/F7lffl|g$:6ciD^^-KC^§ N 3 >7;Ux> h £T£W2#£&s 
y ^^^^AxCANCre^^^©^^ (±IB) tJ: t)moi=3tr«^ Hj7*>>> ( 
7.5//g/ml, GIBCOBRL)£^t?MEM (serum free)-£37°C 5%C0 2 >*a.^-* - 
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hffilcj; D3§H£ft£FMfifl©h U7 , ^>t:«fcSjS¥S*«[igbfe(ia3)oSeV-F 
g|«^51^(Z)LLC-MK2/F7m{i^a©llBflai«I^(-^ LT 4»Fga#J*KWfc$e 

K(pCAG/SeV-HN)§ h^>^7^^>> 3 >LT r U 7"v>^^tfMEMT- 3BTO« 

^flSS®^©t^gHi| (Hematoadsorption assay; Had assey) T-5tfgL& (0 4 
)o tUt)h, Jg£IBI3£ 1 h U^jfiU** lml/dish^iD^s 4VX°l0frm& 

& t Z 6 x F SeV© W«^B# £ ffl ^ fe «7 £ */ = 7 £ << )l X £ «t D ^;U^- 
^ ©FI SiStf if < y t 1 7 L u J: ASflBI t (05), 

-mm^ip <=> ra© Fm& o^mz izv-oisx (Dnmmz.mn r> t z „ 9 

^y-7^^;i/^C^t5V7 1/ > (psoralen) $SinT*M:K^&§(l ong-waveUV 

) T"©M (plwuvm) y z is -yy j jizomm&ti T7& 

^?S14AWcefc>&^;:£#fB£;*ft-0^ (Tsung£, J Virol 70,165-171, 1996 
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) 0 zz.x, zcDfimnnMLtzu ^ i/=-T04)iz (PLwuv-vacT7) zm^xoj 

Stratakinker 2400 (A^Dm 400676 (100V), * h LaJolla, 

ca, usa) zmutzo zomm, mmmzm^tz¥mLMfafr%Ym&<D%mm. 

m$htzb<D(DsZ. ©PLWUV-VacT7T" WffiSk L WS& © lysate & ^ -»WS^iS 
& L T araC© #£T li U 5 is - 7 # if It S!* "T\ ^1/ ; * j?p <s©F 

m&ftMfc&?h¥mW\stz^Z ttmWLtzo ££>Ks £©PLWUV-VacT7£ffl^fc 
m^x.^^SeV©#^^T-li'«*n0 5 &±©tt#&t^<^;i/;*#[Ill& 

^n^fr-jfeotwu io 3 ©m*^*>^^;b^(H]iK^RTf^^ t)s <m;u*© 

< F ^£SeV<j; ®Hfl|gSSWJifi> 

F^JlgBffif- enhanced green fluorescent protein(EGFP) jUk^F^ Utf?— # — 
£ LT 6n;i/-;Wr#oT^AUfc±i3 pSeV187AF-GFP £TI3© £ 5 (3 VX 
LLC-MMJJSJl h7^7i^a> LTGFP©^3i£il#l UfcoC ©mNPflMtl 
<&g&«fiR5JI|-Cfc«K 3o©<W;i/*fi3fttl£^NP, P^ L©£Mt;: 

LLC-MK2 iifflJ3&£5xl0 6 cells/dish X 100mm ^ h UHHl^ 24BSBgJg*& % V 
7l/>teW (365nm) X 20«IU T7 RNA# U * if £^51^ 
5 VuyM-fy b7^^7»>-f (Fuerst, T.R. et al., Proc. Natl. Acad. 
Sci. USA 83, 8122-8126 (1986)) 1 ISIHiBlfeSttfc (moi=2) (moi=2~3 

s &miz.tt.m>i=2ifim^t>tlZ)o m&&3m!k&LXfrt>7 , 7Z5. h* pSeV18V 
A F-GFP, pGEM/NP, pGEM/P, &t>'pGEM/L(Kato, A. et al., Genes cells 1, 
569-579 (1996)) **ft-?ftl2#g, 4/zg, 2/zg, St>*4/zg /dish (DMitX 
0ptiMEM(GIBC0)(3^® U SuperFect transfection reagent(l/ig DNA/5//1 © 
SuperFect, QIAGEN)£: Aft-TrM-a Un &MX10 ftmW.W'i£s jS»tt£3XFBS£^ 
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ftOptiMEM 3mlHA*U IKiULtlStW;. pSeV18VAF-GFP (Dftt> *) \Zft 
Mb LT&£5?SeV$V AcDNA (pSeV(+)) (Kato, A. et al., Genes cells 1, 

569-579 (1996)) ^m^xmmom^n^tzo 3mmi%m'&, mm*. fom& 

££&OMEM T 2 [Hifc&U ^> r- *s > /3-d-T ? t J 7 7 > v h*40^g/ml (AraC 
.Sigma), M)7*>>7.5/,£g/iil (GIBCO) £^&MEM-e70Bf F^ig# bfco <Ift£© 
«£®iKU ^Vf b£0ptiMEM CMLfc (10 7 cells/ ml ) Q 3 
0^ !3 i& LX lipofection reagent D0SPER (Boehringer mannheim) hM^ L ( 
10 6 cells/25/zl DOSPER) SStl5MILfci^ F^LLC-MK2/F7 |fflflS1*(Z h -5 
>X7x^va> (10 6 cells /well 12-well-plate) U jftl*S£^£&^MEM (40 
Ug/nl AraC, 7.5#g/ml h U 72/ >£^tr Ufeo 

<frGFP©^#fg#> £ ft, £ 5 t> 4 ;i/ ^RNP^fiK £ £ 

h Ufc (B6), 
<F^Sbr';*>OilB> 
±12© £ 5 (3 ITF^y AcDNAT?S#f^2ft7cMlft&RNP#\ mM^)l 

Sfr^H^fco BU^Lfc«t^H*|gWHHP*JBfiJE$nSlfefl ; (pSeV18 + /AF-GFP, 
pGEM/NP, pGEM/P, #tfpGEM/L£|5]B$£ h7^7i^ M-5£fl0 t&tfl$ti 
fcl^f* (pSeV18VAF-GFP, pGEM/NP©2a©7'^ * ^ K©#£ h^>*7:c^ h 

ft £ ©M£ £GFP%3itt©i£# D t? £ 4 )Vzft?<DMi&&f&g t fco^© 
^©^T'ffl^r^-^c^fiK^ll^^ixfco eft 6 
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©F$*MJl§t;:y*7x^> 3 >U igg±if&l§|JKUfco d©tg#±iff £F#g5i 

«)-Si:>F^aGFP^51^^;uxiiF^MJlSC^W^ h 'J 7is>M%ttzfcft&) 
*W £4 ;i/*©*-f * — (i0.5xl0 7 ~lxl0 7 CIU/ml©^fflf;fcofco 

f ^^cdna* & m jr<* n & t: y * > ©$v A#Ui*«r&-r 3 fe »s Fissam© 

««±?i*0«>'f ;i/^SElJRU total RNA^fflaibTs FhHN^^D-y(z LT 

£L&^££#W&:tPfc&ofc(Ell())o£e> fcRT-PCR£ «t t) GFP©SHe^&cDNA 
©«^©l^^|Bia©F©^^gp{itt3#S-r^Ci: (Ell 1), {fecitfe?© 

«&&i±»££i t mm?& z> z t *mu l to u±© c t * >> >r assies* c 

i:|sl^(crta5(3^';*;i/feRNP^ig^^/W^««3i^^bT^fc (014),, £ 
£>f ;u*©F£HN£1$gfaC£jfc-rs&iin4' KIS£IgG(antiF,antiHN)£ 
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xti"f -So 

<Total RNA©ffl£ii, y-+f>7*n>y M¥*f, 4oJ;t>*RT-PCR> 

F«3H«BWaLLC-MK2/F7tz >f ;i/^«Sfe 3 BiO««±»*»e»QIAanp Viral 
RNAmini kit(QIAGEN)£fflV\ ?©7D h u-;i/£ft^total RNA©$m£*Tofc 
o HHKUfetotal RNA (5//g ) S*;^7^rb r*£^t?l %'£t47#n-*y 
^CTftl&#JiUTipe> N £7*n >7*^B (Amersham Pharmacia 

#)&ffllMlybond-NM >7*^>tc: h 7 >*7 r LfcoftfifcLfc* >B:0.05M 
©NaQHtH5£U 2{£«LfcSSCIIM (Nacalai tesque) "Cl-Tv^^ /W 
7" 'J *W -t?-^> a >M (Boehringrer Mannheim) 'C30#IH:7 , b/W 7* 'J -tf 
— >3>£*to£ 0 V3*>s>f-y (DIG) -dUTP(T^^US^tt) £ffl^&7> 
^7*7^ ADNAra^(DIG DNA Labeling Kit, Boehringer mannheinOUcfc Oft 
fi)ctfeF$)5^l±HN^lS^©7*P-7 r ^»b-Cl6ra^^ 7-U^VX^^feo 

^>7*7>§^^tT. T)\<i3V7 *$-vw<mtiimviW 

(anti-digoxigenin-AP) DIG ditection kitfcffl^Tgllfr Lfco 

*§nt f ?, mss >7 \mm&=F- &t£tB <* tut** f jte* 

0)o 

* ^KRT-PCRt:«fc D»«B3SclK«f*ff ofco RT-PCRii**fi Lfc "7 >f ;i/*RNA£ 
SUPERSCRIPTII Preamplification System(Gibco BRL)£flH\ -£©7"D 
fcft^first strand cDNA &£fifcU LA PCR kit (TAKARA ver2.1)*ffl^T&® 
«fc a fc&fTC PCR^oL 94°C/3#£JfaSL 94 o C/45#,55°C/45#,72°C/90 
l+M7;i^UT301M7;u£^lLT72 o CT40£f f ga^ 2%T#D-* 
^;i/T400v/30^«m»LTai^^-7A7-n^^ KffefeU «LfcoM51£? 
£ F^&MtCjf ALfcEGFP©fit!?.£ffl^fc7'^ v-fiforward 1 :5'- 
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atcagagacctgcgacaatgc (@2^J#-^- : 8) , reverse 1 : 5' -aagtcgtgctgcttcatgtgg 
9), F^gPffitZifAUfeEGFP^HNJte-foatKCffl^fe^-f 
(iforward2 :5'-acaaccactacctgagcacccagtc (E^JS^ : 1 0) , reverse 2 
: 5' -gcctaacacatccagagatcg (ME?!J#-5f : 11), Miifc? HN3H5^ 

£©fH|{£forward3: 5' -acattcatgagtcagctcgc (SE?iJ#-5f : 1 2) £reverse27" 
7-f7- (BBfll#*f: 1 1) -Cfritzo *©*g^ GFPOfce^ttcDNAOl&SS©!^ 
fcP«©F©^5feSWfl[t#S-rs^i: (01 D> ^©jte^CfllJiiilF^ 
Sfcl^ire&Sirfc&ttlgbfc (Ell 3)o &±<dz tfr 4 )iz&mf&$£.>f 

S^-f ;u^j»3Slffliiao«#±»*28,000rpiiu30^raaiil» LT'^'f^^^U y h 
Kbfc&T\ lX10 9 HAU/InHI^^ct^(IlO^#|RtfcPBStSMb^ *©-»& 
^ftKttfc©^ *n^U y h±t*TU , r^ffltf«g**#feo 3.7%*;i/x"J 
>&£tfPBSC«fc t) 15^P^@»S^> 0a%BSA&£fcPBS£ft?30#mttfl l JI£ b 
. ^^tlP^^OO^Jt&fRbfetaF^y^D^-^tai*: (f236K £fc&i»ey 
*?u—±frWt (Miura, N. et al., Exp. Cell Res. (1982) 141: 409-420) £ 

«TbT««ttSi"r6o^ras*s*-&feo *©&yy * h£PBS-?$^bT, 200^ 

h ©±£4%©#K£ 7 - -)A^-C2«fe bte*^*fe±, JEM-1200EXII * 
-7 , ©X;^^^^ttF^HN©^>/^MA^^-5C^>!) J B^? ) ^^^^(llll 2 

tC\U*;i/&RNP*l2ii:^^W^fil«l5fi&*bT^fe (H 1 4 ) e 
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FfcfcSSeV'***-£«fcain vitroT-©^#&«^©i^&¥ 

hMmnttmmfaowfttzmmfa*, wT©«fc5KbTWHbJs*bfc 

o £JH80SD^y r- (SPF/VAF Crj: CD, fig, 332g,~9 M Charles River)£^x 

e>iifeM*«aibSj(rsis*«iDiisiH&9i»)atfeo fSttia«§iTT*iK¥#£ 

MWtinMtWttM, 10%DMSO^^tf ) DMEM(l^b> *7^*bT 
*iB#iPbfc^W (l.SU.^^X'f >0.2mg, ^i/ifilif T;i^ >0.2mg 

N ^;]/3-*5Bgs DNaseO.lmg/il) &iW*., 32°CT- 5 bT15#F^ 

IS bTiffittJt #K fctt&C&SSt 4 > y t> £ b fc o 32 0 C£T 1200rpm 
5ft?3M>bLtz'&sB$&%W? supplements bfcneural basal medium (GibcoBRL, 
Burlington, Ontario, Canada) £ HSU » U # U -d- U ^ XBecton Dickinson 
Labware, Bedford, MA, U.S.A. ) 7? 3 - x 4 > £ *l £ 7 U - h ± t; 
Ixl0 5 cells/dish9§^ 37°C, 5 %C0 2 "T?J§«*fTofco 

€©«J£S^ig#M« 5xl07well&5BfH£*&xF&fcS!SeV'*** 
(moi=5), $ t>lZ3B®t%mbtz 0 1% ^7*;i/A7;i/ft Kx 5 
% *¥JfiLi*, 0.5% Triton-X££tfH£fcT?5#IHgS-eH£U BlockAce(9 
BJJL«)tTSa2l^|ffl^D ^dr>ybT500fg(3#f?^nfe^^rjn7 y h 
microtubule-associated protein 2 (MAP-2) (Boerhinger) IgGh ^ST- 1 M 

> + a^->> 3 > bfeo PBS(-)T 1 5#$£ 3 5%^^«/PBST'100 
te#S?3ftfccys3H|g£ffi^*;*IgG*:girc 1 BtH-f >*a^— >3 >bfco $ 
^(CPBS(-)^ 1 5#Htz 3 li$Sfci£&N IfflSStVectashield mounting medium 
(Vector Laboratories, Burlingame, U.S.A.)$:iPx.^ (Nippon 
Bio-Rad MRC 1024, Japan) T* 470-500-nm 510-550-nm ©excitation 
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band-pass filter Ztttttz Nikon Diaphot 300 ®:£E»«"CMAP-2CD&0E3fcg!i: 
GFP©£#£«fcS2S3fefe0m#fiJfc&iTofco MAP2 

<iEmt bm^(Dmx> 

^rAX) &*B*mmfrioffiXL, SFM CS-CigiUl* y h (-b^^fAX) T* 
37°C N 5% C0 2 T-^#t^ o 
JE1%tV¥-mffifflm (mi 5, Muscle^ iE^t hffFW (HI 5,Liverk IE 
hlliif^Stt (H 1 5, Lung)H©fc hlEMJ^KF^gySeV^?* 
-£«LT (m.e.i=5K GFP»a*«*bfco V^ft©«£:fc^T%&(3:100 
%®#ASft*7?§l*56i:6FPjte?»3R*L/r^ai:i:* s fllB$nfe (H15), 

^-*jfi!»i$*SlHft*ffofco £1\ C57BL (6M^H) £150ng/kg (I 

&££5£5-fluorouracil (5-FU,Wako Pure Chemical Industries) &l!W£rt& 
JH(IP injection) US#2 B^*B#£ D#Ifi«£IeliK Lfco Lympholyte-M 
(Cedarlane)4ffl^feM^Sia't»t.«fcoT#ftJlffllia*^«Lfeo 3xl0 6 ©J|iM 
JBfcfcfU etf^>«W£ftfciitCD45R (B220), j/tLy6G (Gr-1), JfiLy-76 (TER- 
119), Jiil (Thyl.2), maLC-lZfa&Z^tzZ h 1/7" h Tb*^>mme-X (77 
-$^x>*t, 7^-3 *>tt) ©rlllr Lfc&©£3xl0 7 ^fiPx.4°C(3T IRK 
85KJ:^ Lin l ©fflIB*lft^fc#M&iaJKLfc (Lin-SfflBS) (Erlich, S. 
et al., Blood 1999. 93 (1), 80-86) o Lin" «4xl0 5 «;:*ru 2xl0 7 HAU/ml 
©SeV $r»n^.s ££>l^ ffltfti^'j/ hSCF (lOOng/ml, BRL), jfigU t HL-6 
(1000/al)SiD* tzo £ fc8xl0 5 © h - 9 ft #MIi& K M L T F^JlSeV 
4xl0 7 HAU/mK lxl0 6 ©«(3M t5xl0 7 HAU/ml©GFP-SeV$:inx.feo fcfcx GFP-SeV 
SeVls^- 5/ hpUC18/T7HVJRz.DNA( + 18)(Genes Cells, 1996, 1 :569-579)©$iJ 
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(3te¥ilte(Rl)fc»^(R2)S/^;i/fc^(I6)iB^JSf*linUfcNotIBfK-&PCR{c 
«t 9tf<I£-t!\ lAltflLfco M©7j&(Genes Cells, 1996, 1 :569-579)tZ 

g ft©3H5? 4£tfW Ltzo GFP-SeV£f&& UT48^TO# t 

fe&x HJ&£€ti^ft2 3¥t3#{7\ -ot;ii7^xiJ^iJ> (phycoerythrin 
) (PE) mm?i-mn (c-kit, Pharmingen)£ 1 iSIWKJfoS-^ *c5-PJ±*TM«f 
tLtzo 3IelPBStT^Ufc^ 7D-^ h ^-^ (EPICS Elite ESP; Coulter, 
Miami, FL)t«tSj»«f&firofeo 

€Og«, M©primitive#W©^-*-T-^SJSc-kit^-eJi>'; 
Lfc#M)ia(;*F^^SeV^^^-M^bs GFP3t£^|g3I#ijlil2ftfc ( 

@i6)o j§*±m*©{S»!tt«i : ?cDfl6Bttx auia««±»* h t , >>>t-m^ 

, LLC41K2«zMU 3B^t6FPfBai(ffllia©#S©*MC«l:»)fT-3fco £ft 
5y KF334/Du Crj, 6 fflL Charles River)t£Jl&£* (*«Sfl) 

■eiofg#3Ku&(5ig/mi)*>^-;u^-h »; ^ajs* m *mj&n 

&Miz&*)mmL, 'mtommfctiLm%&w (david KOPFtt) fc^-t^^* 

©8:#&fTofco &4glH£[ttinteraural linei D yis?'? (bregma) ^5.2mnu 
D£^s2.0mnu MffiJ; t> 2.4mm ©teg{3 30G ©£&fKHamilton*t) 
T20/zl (10 8 CIU) SAIL f -5i:fla^©±25cmtGFP©iS^^JE^II^^n 
fe(01 7) 0 ££t;^ F^^SSeV^^^-T-lir±M&©Ml?a©'>'f^^A^M 
L -5 S _h#*Mfi * & littlgawac b frGFP* > fC©fg3i#ii3§l2 ft-f > Z ti h 
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, Ktu mm, >m, mm, n, mm<Dmm%(D^ttiiz&^x&mmn>-&n 

inmm 7 ] F^JiSeV^rV Afr "bCF-less-M )lzn?(DMJ$. 

<i> 

F#^^LLC-M2M4DctOT^mLC-MK2iBJ^(LC-MK2/F7)(lF^SSeV^^;i/^ 

©HA assay©^^^bfc (HI 8A) C e>©t£«±ii£^ft j e*i2gWMU3 
111, 2B^#^©»©M$t©HA assay©igffl£^bfc(iai 8B) 0 
±g|5© rcj &ttmmtLXm^tzm*£tDto Dilution (#fO ©grm<^ 
)l*m<D%mg^Z£t)to ££1^ ^WM-?rHAIH4-tr$)-3fe^^(lane 11 
*5«tt>* lane 12) §^WIS§PHS^fflUTtg#2B'#©M^©HAassay$:ff ofe 

(si 9c) 0 F&tiseV'W )ixzmmLtzm%mfflii®$.tz\mfim$$ 

<2> 

f imMMM-cmm $ n tz mmm& ^ << & * * {3 * ;u x ^ -r s c 

§JSeVfr£>QIAamp viral RNA mini kit(QIAGEN){3ct DIHHc Ufc total RNA£F3tfe 
Jg, &£i0U Sfc(iF^JI«©tg#±^©'i7^;i'^**©RNA©VN-rtl*)HNitfe 

^©7-n-y-e^-> Fjte^©7°n-^-e^*> K#^ai£ft 

^iP^fc(01 0)o C©HA«t«t4^V^H(iF^a^y Afcf^W3 
^ffSttCD^^^tR^^ffitSCfc^JWUfco £*>£s ^©HA«T"^ 

>J * > © x > ^ o - r ii Sfe 3 D >f K L fcHNS a * S $n>fo~Z ttSffi U fc 
# N &3D>f Hffi«LfeFSa*BI«1-Sin;i*:'T?liS*Sb«cA»o&(Bi2 0)o d 
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(DZt &F-less© K V ;* > ©#££^ U F^ 6 < T fcHNg S i£&T- C )V X 
ft tf 'J * > ^ bT JfcfK £ ft 5 C ^ « W b £ o FWife-e SeV t" V * > #B/&T* § 3 
d^kfc-f T-llfB££ft:fc!9 (Leyer, S.etal., J Gen. Virol 79, 683-687 (1998) 

^tzo Z ©J; o &F-less £ >; ^ > £3g*g§§fl-£— ii^^^ftMT- § S CI i; fcfc % 

SeV F^fflRNP&^tf t U * >*±miz£mifiH %ZZt*mLX^Zo 

<3> 

iiiii&Lfc J; -5 t«W»IP^-aWtiJi«$nfeF-less>i7-f )iz tr <j :*>i£-tz > 
rnp #t£ ( 1 > ^ □ - y iz -a £ ft t ^ 6 ^ t & es ss -r § & to t ; ^ * - y * »; # 

V-A(DOSPER,Boehringer mannhe i m ) b T >. £Stl5#|§K >*^—> > 
3>LTF?gI«i:#MW:h7>77x^«>3>Lfco ^Ofe^ 

- y # U # V - A £: b fc < GFP^SIfflflS £ ft «: -*» o fe © 

CWUAf^'^ U7KV-A^^LfcJy|^{iGFP©^^V^rft©mt^ 
lrVtfcffi*£ftfco F^|gMia-e(iGFPii^«T^^bs BliHBJia^J&^^^v^ 

«*£ft& (02 1),:®:^^, M(3«fs£ft£«tt©& 

FHNfcfcSSeWVAcDNA (pSeV18VAFHN) ©#f^Ji£-f pUC18/KS£EcoRI-£$ 
{bbTpUC18/Eco£flt^UFjtfc^©»i3 h->^e>HNjife^©^±3 F>£T- 
©P^©£IE?'J £(4866-8419) BsiwlM(cgtacg)T*^b^bfco 
FHN^igaJffl©Sy!I%'>-'{r>^1ffl|[Kb&^ EcoRl7^^>h (4057bp) * 
Wfr&@JKbTpUC18AS®EcoRl7 7y.><> h JlIIMtiilfc. d©FHN 
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&«^i§B£^t?KpnI/Sphl7 7 V* > h (14673bp) £ T^HHJR L T pSeV18'© 
KpnI/Sphl7-7^>h tl^Mv 7*57^ K pSeV18*/AFHN #?&$>ftfco 

GFP*?!¥AbfcFHN^-SiSeV cDNA<0«tSS{±^CDJ:-5tfTofco pSeV18VA 
FHN fr<bSalI/Xhol7^7V > h (7842bp)£[s]iK brpGEMllZ(Promega)(z 7 n - 
->7*U7^7 ^ KpGEMllZ/SXdFHNi: LfcoFHN££g|${£{;:d2EGFP (Clontech) © 
ATG-TAA (846 bp) ©MtlBsiwIgiMu^ttin LfePCR»^BsiwI^T-^^b LT 
, pGEMllZ/SXdFHN£DFHN^M©BsiwIgP{u{3»i^bfco f# ^f;777; Hli 
pSeV18VAFHN-d2GFP tLtzo 
<FHN^Jl§i 6 £SgSI«©M> 

&UHN©0RF&£fc 7 7 V*yy £pCALNdlw (Arai f>, 11383) CD-*- -*fcSwaI % 
tiUZffiXL, 7°7 7n ^ KpCALNdLw/HNh bfc 0 

LLC-MK2*fflJja{Z pCALNdLw/F i: pCALNdLw/HN £ |I] S I; £ & g & S M Jit* rS£ t , 
mammalian transfection kit (Stratagene) Sffllo^OT'n ha— JMlftoTflt 
em^fT^feo (H18T?3Maftbfc&*nr:-->yLfco #^tLfcMW 
tt£n->tt*ft**iCre DNA 1/3 > bT^— \£&%Mt SIlMTry^'f 
(Ade/Cre) huIB) T-JMU (moi=10), FfcHHg&g©83MB313 Bll 

fla*PBS(-)tf 3|Hl^bTleIiRU 7^7s^>7"D^7 1 'f >7l££ffl^Tjn;SeVF 
ilJnSeV HNIIGM©^^ £ n — ^-;HgGH<fc D^tti bfc(H 2 2 )„ 
<pGEM/FHN©#B8> 

pCALNdLw/Fi:pCALNdLw/HN*«}SSl3ffl^feFi:HH7 7^>t > h £^tl^ftpGEM4Z 
, PGEM3Z (Promegatt) 7 n > 7* U pGEM4Z/Fi:pGEM3Z/HN£f»£o pGEM3Z/HN 
©177*0 - ^W£^tr$!ti£PvuIIgf ^tr^fl: LTf# £>*lfc 77^>t- 
SlllJRbsPGEM4Z/F©Fiie?TM©SaclJ---7U-r hT^Kb¥Wbtfeg|it 
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M&|h] use: 3531-?: 1 6 c: £ %mm btz 0 

FHN^flt-W ;U7s©|f*pf|| (PO) fi-il^Ktrofco -oliF^l^-f ;i/X(DH 

iiFHNit^MBSt-titS^fTo tzo FHN^MGFPIgaiSeV cDNA (pSeV187AFHN-d2GFP 
) , pGEM/NP, pGEM/P, pGEM/L, pGEM/FHN£^tl^tu 12/zg/10cm dish, 4/zg/10cm 
dish, 2//g/10cm dish, 4/zg/10cm dish, 4//g/10cm dish©Si:btr^-&L (fti^ 
§fi, 3ml/10cm dish), hukE t7cF^}lSeV©W«^^Pia^^^T-LLC-MK2«(3 
ie?«Abfeo il€^A3M^m^AraC(40^g/ml, SIGMA), h U > 
(7.5;ug/ml,GIBCO)A!3©mfc&&U ^?)l:3BFMbfc 0 »fc^3?A&2 

b Bxmftn&m®imx-wim u pgem/fhn©m©w&©»^ &&ie u gfp^s 

«©i£* s t)T*'>'1';i/^©M^fitlgtfeo *©^ B4f§iTO;:pGEM/FHN£^ 

m Ltzm&izwmMmifeo&ft <o vmrnzti, pgem/fhn©»#& v^^&gfp 
%m&i'>y)iMM-cLfrWLm$n*tf>^tz (023)0 mm&nmmmzmm 

TZZtT'tP-f )lZ<DW*>tfBf&$ntzZk*7FLtzo -7j> RNPh^>7s7 
* Z is 3 >©:t§£&F&« [SlIiClPlCFHN^mf t> << ©HUK H b fc 
(02 4±) 0 

)izm*m%iLmm&x%tzzt*m%%Ltz (02 4U 

FHN a GFP * 16 M t 3 cDNA £ S Iff H £ *l fe -< ;b X % tt LLC-MK2 , LLC- 
MK2/F, LLC-MK2/HN, LLC-MK2/FHN(3^bT h U 7*$/>©M©W^T*tg*bfc 

o %m3Bmzmm&%mMJ&<z>fctfi)*m%ZLtztz?>, llc-mk2/fhnt-©& 
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&mzm^ti2>zttfmm£titz(m2 5) 0 

FHN^fl^ -f )U7>>f;J**ftmt5tzl!b, LLC-MK2/FHN«^ h 0lR£ft£igit 
±$»&5Sj|>LfcgL QIAamp Viral RNA mini kit (QIAGEN)T"?-©7"D F^-;H: 
t^oTRNAJfttil^^Tofeo d ©RNA?: Superscript Preampl if i cation System for 
first Strand Synthesis (GIBCO BRL)fc«fc DRT-PCR©^ >7"b- r£fifc&frV\ 
TAKARA Z-Taq(^M) £ffl^TPCR£fTofc 0 #JHi¥l±Ffc£«M 
oPCR7*7-f v-i± M3te^£GFP££?©ffl#£-fo-e\ SfcliMJBe^fcLJBe^ 
©ffi^t)-&^fflV^•rfi : ofc(M3te^i:GFP3te^©ll^t)-a• (M-GFP) 

forward: 5'-atcagagacctgcgacaatgc/K?US^ : 1 3, reverse: 5'- 
aagtcgtgctgcttcatgtgg/l3^J#-t : 14; MKfe^i: LJtfc^©ffl#£fctt (M- 
DKlo^TIi forward: 5' -gaaaaacttagggataaagtccc/SS^JS-^: 1 5, reverse: 
5' -gttatctccgggatggtgc/@B?'J#^ : 1 6 ) 0 MfcGFPfcfc^&T^'f 

(H2 6) 0 

FHN^a^^^^SF^MJJS^F^Iiiliiat^bT^ i£HLT4B@ 
Jgf*±i*&lHlJRU LLC-MK2, LLC-MK2/F, LLC-MK2/FP-N©»H^$:tTofeo * 

ois^ t^ft©««£;fc^T ^GFP^MBS^istg cine.©w^ 

ft (Kato, A. et al., Genes cells 1, 569-579 (1996)), JFK 
Zttfm^Ztltz (Spiegel £>J. Virol 72, 5296-5302, 1998) 0 lot N FHN^ffl 
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^(Dft!isVSV-Gi:^a-K^^7 , 'fbbfe'>'r>'i/^©t;';^->©'i7xx^>-7D y 

fciS ;i/ x tf 1 J * > © tffflt az: l fc M x. 3 » 

£ ^F^fi^»fr£j&i±5£ftfcbf V*>*j]?-*-y? D#7-A ( 
50/z l©D0SPER/500,u 1/wel 1 ) ©iI£©£*raHN$gStM £ tz fct#$B3SLLC-HK2 

"CiHBIiatMJB Lfc^£ttGFP$gMfiS©j£# t> #8&3ft*^ HN-less©t* U ;t 

mmx- t±GFP$65i»III&#S£ £ ft fe •> >f ;i/ X ftl£ # o c #Bi& 

btiteip-otzo 

-ffi^a 4F^gi«^ hiir^ ft s * >r ^itfi^p ^ASG-R3te^ &&m%m 

tZMMfa^mLmmk, Sfcl»»:llbt^b, Spiegel £,©££-? 
ffFH^Jti^ $fcl±ASG-RC^«lt:*S3!-rs**il^53i:*s-e§So 

*PU ^:iiIg?«A^«W<t^^©ttti:#ALt (RNPb? 
>*7x^>a> s Sfctt RNP^>>>*x^>a>K ^©iSlfl-J&X.RNA'S'VA^ 
AttUST- g CBNASHK * tt£ 6 ££M Lie tt 5 d £ tfHlt & 5 0 
2. Iffl©ifflJBl*jM*>£8iU iHIIJISflM'f >&^©l/-fe:7*--£ftRW£|R 
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(c # - ff y x w > ^nrtg & x > ^ □ - 7* * * 7 m e ©jte^ * fhn&jim k 
catena* ut ^ -v j h zutsm bw.m-cB&L$tiiz b* u * n 

(Leyer£,J Gen.Virol 79,683-687, 1998) £fcs -?^X£>GM'W;i'*£-b 
FBe^>i- rMbLfe^**-fc«&£ftT^S(Spiegel&J. Virol 72, 
5296-5302, 1998) 0 £tz, Fg6ff# h U :7^>T?#8i£ft;fc&ASG-H&^ LTffF 
MJfiCftaWK^-yy r- 4 >^"C*#S£:$Bra£t'i"0'>-2> (Bitzer*. 
J.Virol. 71, 5481-5486, 1997) Q llu©«£®*teHItt&*i?J&fi!&£'e& # 
»^^^^-©»[l]lK^Bi|-C$)^o*feSpiegel^ii-b>^W FISTi/a 

JRStifcx FHNft^SeV^;u*yy Fia©^x>^n-7ie^ 
[HJI609 1 0] FHN^»SeV^yA*»e»'>'f;u^0Sfllt8*«fctJ c it*i 
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\Zt/v¥<D%T~, T7-7-D*-*-T^£cDNA, NP,P,UI£?£a9A Ltz7?X 

T7^I17 >? is =-7 1>4 i±. (3:&"t^T©«lI»<fc < T7* 'J ^ -7 — if £ 

#J£LT '^r^v^fflV^TUS^ iJPK*>©^ (Kato, A. et al., Genes 
cells 1, 569-579 (1996)) t?{± % 'J 7 7 > tf >©{J*»(Z, AraC&Mfr LTffll^ 
7£*>-:7£>f ;i/*©#J6&fi/JMEl;:JiP;ix -te>#WM;i';*© 

b ifi u & # e> > ^ * -y ^ ^ * to ^ -r s ■< ± * » rn a t? 4 > \> * © s ntss 
fcttxio 5 iffljia*K:B«j£$^ i/ h 

n ;L'X^©(5^©C' y i' ^i^Mit^S b.\/^£tzlz.ipt<f. t) i£^©^ s ^tS"??$) So 
£0JISfcl/ts ^^i&tffto, »»dc*tf©a*t*ag («©RNAH»jafc 
Ie¥, f8IR£ftfc*W^fl#ouTRreM^ftD> ^©&. fern 

©(SfrtlMftT-f!! < RNA^r * y hT > a #©M a LT 3 - H LT *5 D , 
TV'MIZ ^Psoralen-Long-Wave-UVffiT-fflia-r ZZtlZk^V t t/=.7^J 
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V7U>fc &&&mftmiZ «fc SDNA^ a ^ ij > * > y t £ D „ DNA£ ^rVAl:^ 

o^c«k S'j'f wcKitfRf c* & kti & (Tsung, k. 

et al., J Virol 70,165-171 (1996))o 
* - £M'J>£ ■£ S d h * T- § fco 

zt%z.z>o zz-z*mw%<biz. v7-\s>tm\~n (uv)©g£wu 7* 
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-^IBTpGEM-luci^^ * h\-fe>y-f »M )W X =-V J h\Z J;6T7#iJ * 7- 
;i/*NP, Ps L£B£$6E-f 3pGEM/NP, pGEM/P, pGEM/L:/?** h* i;|5l^[3«(C 

^ ©rna# u ^ 7 — t* j: I? ;b ^ 7 x 7 —ewmm. e ©$g^ s ^-e & * « 

ffi'J>&%t>titzo biPU T7#IM^ — te*rStt(i, V^l/>«Ig#(k 0.3, 1 // 
g/il£li£fb*JHt-1\ 10//g/mlT-ii 10#©1 g££«'J>LTUfco (132 8) 

o 

s&ic, v7i/>««%o.3>ug/iiKH«u *^i»fia»i^ra*tfti*tfeo Hair 

T*©BS*r-C-liT7^';^7— iftStt^©»WiS?>ii56i:*»ofco '©^#> 0.3// 
g/mK 3 0t3-MW©^T-^ T7#U * v--tf?Stt£ieS£-£;t?\ *>f*-£ 

iooo#©ii;i;T'M^£«c:^#T'£fco (112 9) 

3tif©*-f *-£tM*LTBoi=2 {%WkV>ym$ #-T-moi=0.002) tfjfiSSt 
fe * G>24l$|ffl£CDCPEtt, £#131© <j? £moi=2T*« S-efcfcSO^fti: 
gfcfcfcfrofc (130), 

ofco 6well© v-^n^ly- h(CLLC-MK2«^3xl0 5 «/wellT-^[^. 
i£# b tz'&, PLWUVMiiu© * * -^^-e6xl0 5 pf u/100// 1 tftZ&dUVti' 
^T<W;b*£#f?U PBSffi&&0ilfflJ®£&8S<*"£fco 1M©«^ 100 
yUlOOPTI-MEMCr^yU h\ pGEM-NP, P, L, * LTcDNA£*ft*ftl, 0.5, 1 
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, 4#g£*Q;L Superfect (QIAGEN) fclO^liD;^ Sitl 5#ML 
fc&lil£>OPTI-MEM (GIBCO) (Rif. AraC£^t?) JfflllSfcfiJB Ufco 

^7>^7i^>3>t2, 3, 4 SgMJ&£0iKU 300^1/well 

# 1 £ §*imiO B @ ©fgWUSP 4 <i "T ogES t tz ( 1x10 s , lxlO 4 , lxl0 3 « 
*%Mti&m)° 3 B&IIW £>g?$£HUK LHAf£lfc£ <fc D ;u*ff$t/&©£ 
(^l)o lxlO 5 |fflJJS^^fflbfcli^0-5 *k HA?Sti#fcofc«l£- 
10 4 T-(i+^ 10 3 T"(iH^i:m^T, nm®,®®^ (Reconstitute Score) 
(HI3 l)o stWmZM 1 ©it !5 o 
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t?J )lZ<D?m — *M^tz£Z?>, F7>77x^<>a ymz-tttz* 4 # — 
fcitfllUTx Jll^lf;^OW<ftot^fc (I3 2)c 
9^v^^^-r;i/^ &PLWUVT* b t - § C £ <fc ^ T7# IM 7 - -tff&tt £ 



WO 00/70070 



PCT/JP00/0319S 



-56- 

5pfu/10 5 cellsW±T?fcJ:&*P^fco 8E^T, ^Mb£&*7^7 v-T-M 

;i/xoaetto.oo5%^Tt«i^ e>ft£ 0 
<i> vsv-g tottmrnzmmftmrz^w-mteottm 

VSV-G 3HE?ltII«iitt$^bTl^fcfe, Cre 'Ju > tf^~ Hft3«fc U 
VSV-Gmfc?m®tfmmmm£ftZ£omi£tltz7'7Z^ KpCALNdLG(Arai T. 
t> J.Virology 72 (1998) plll5-1121) LLC-MK2 mM~£<D%%.mXfc<D 

Wm^n-otzo LLC-MK2 »-\0-7-7X5 K0$AfcJ\ l> >S*;i>$"> AS ( 
CalPhosTMMammalianTransfectionKi^ ^ n — y l:J;^ itftx'— 

lOcmri^- 60%=i>7;i/^> h£t:£Wbfc LLC-MK2«H10 u 
g<D7?7>l K pCALNdLG £#AgL 10 ml © MEM-FCS10X JStttts 37°C© 5 % 
C0 2 -f >^i^-^-^T24^ratg#Lfco 24B$IH&K|fflli&&i!l* J U 10 ml© 
t%MzMm'&, 10 cm 5#£ffl^ 5 ml ltfe N 2 ml 2tt, 0.5 ml 2W: 

J8* % G418(GIBC0-BRL*tJBO 1200 /zg/ml*^i?10 ml © MEM-FCS10%JgtfrCig# 

frofco K«#fc:«tt)4WLr#fcG418tHtt*^-riaBJfi{±x *d-^>^'J> 
^ffl^T2 8$£H|J&Lfco =&^D-Xil0 cm :7 b — hT*3>7;i/x> Ml 

§^D->[:o^t > Cre U ^ > t*^--t? ^afrM^itT^y"^ 
AxCANCre£figm, irt VSV-G £ D-t;i/Wffl^t, VSV-G ©2§?|£J^T 
f3fef6©'?«*>7D y hffit«fc KtM^tzo 

6 cm yt-K:ts O >7;i/x> h JtSf^ftfet, 7r> 
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VDIX AxCANCre (±IB) M0I=10"C!S^, 3HF^* 

Ifco &JfflflSttig#±iS£3fcDlfc^fc&* PBS»$-e&#U 0.05% Hj^> 
X 0.02% EDTA(x^V>y7S>4»K)&£tfPBS««i« 0.5 nl&J&n^ 37 

PBS8«fc£Si»&N 1,500 x g-e5#IH»ifrU IMItotS^felM 
$e>C2ilPBSlHI»«[H||JK«B»^ 1,500 x g~C 5#IHISifc#**SC fct «t D 
„ IMg£ll#>fco 

T-^-So m&bfcMMmOO jul (D (RIPA /^77- ^-u>#- 

?>/WAttI) CiDMU MJIS©£g&ff (lb->iifct) lxl0« 

^iH^lffl^V^l/n'^T- C6mM MJ*-«K (pH6.8K 2% SDSs 
10% ^>;-fen-;K 5% 2 - ; -KfribtzZimWL) 

t ^ h*^ (-^i^^ou 10/20, m-{b¥ftM) £ffit\ S^ac»tz«tt)^iBb 
, #H 2 ft fc S a K £ -b S K 7 >f 7 n y h a «fc D Ik ( Immobilon-P 
TransferMembranes, MilliporeM) Cfe^bfco 10 0% - 

ate¥JS*«fcvi o % 7o ^ > ttf p b s iftt i / 1 o o 0(3 

#$?bfc£t VSV-G fofo (*n-> P4D4, v^vM) 5mU^-M^ 
i:Atiti"-^U 4 0 CT"#S 

M¥H£2g4 0 ml ©PBS-0.1°/oTween2 0l:5^iiU & 
&bfc&, PBSi»fSt5^FliiU ft&bfco 



WO 00/70070 



PCT/JPOO/03195 



-58- 

m&Wm&^Vn 0%7*Dy*>y^M£^tfPBS^MT-l/2 5 0 OH 
L tz /< - * * 1/ V - -t? T* fl M £ n fe ft ^ £ * I gGStt: (anti- 
mouseimmunoglobulin, Amersham 5 m 1 £ tf— — y ^*(CAtl> 

JSM&> 8£¥lK&2gPBS-0. l%Tween2 0£5#iaiiatU 
Lfcftx PBSiffifi*^5^S?i»U ^bfeo 

(ECL Western blotting detection reagents, Amersham £tS*) ldcfc!9 

s jftvsv-Gjfiift £x© n, h n 3 f&mmm±<om a R©i*ai & ft o & 0 issi & la 3 

3(C^r 0 3^D->T\ AxCANCre VSV-G ©$63S#tfcffl£*UVSV-G 

V-ffiVt*ft-otz (B34). ^Oi^m. LLCG-LlT?tt N VSV-G »^Fg§*3B3SI$ 

#mmizffit£<DE.j&&ifiikm2ti, vsv-g *>^M#«iiffitifg3i£ft3 
cfSife^ -t*\ vsv-g£«c% -r s S' i - k * -< -f ©g£ #ji e> n s 

, ±IBHM(C|3«©GFPae^=&^tfF &£g-fe>*">f *>f;i/*£JBv\ GFPM 
fe^CSSSi&i&HlfcM^fco ^©S^*x Cre U 3 > bT^— tf^tfto&X-T^ 
yM^AxCANCre £«U&^LLCG-LlTi;L F £>f ;U*©*g 

IfetZJ: U £>f;i/*jtfc^«iA£*l> GFP8SifflllStttfctti£ft3fca^ *©« 

»ttJi*.-$\ vsv-G^^^^Ji^-a-few-etis mmmzmmmmmnmbQ&m 

fobtltzo *®±il0 1/5S£££>fc^ jSrfc&VSV-G £§g^Sa£#fcmt 

©±aTMiae^iiA*«fcvGFPfB3KaBiia©Jiin**s»e>nfco &#**© 
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©©, mmmMomwzmthhfttztp'itzo w±©ismfr<^ vsv-g %mu 

^S-b > 94 t? 4 )VZ (D&j&tfimtb h ft tzo 

<3> F lfi?^^Lfc^yA^ft5ya-F^^7-fe>^-^'f^©l 
££#©&W 

VSV-G Ifi?©*SiOCTS«^5fe^ AxCANCre <Dj£$ft (M0I=O N 1. 
2 5, 2.5, 5, 10) -£*©F»fi?&fcfcbfc>7V A&*rT3S/ 

a.-K^^7°-b>y^ 7BB*£8B@©±it&l§JJKU £ 

£fcVSV-GK3liiU 13§*f£©«::«£-fr, 5BB©GFP©&31LT^£«© 
Jt« Lfc i: d 5, M0I= 0 "C\tV4 »7>(Dm£ifi± < U&> htlt, M0I=10©£ 

ftx-m&^zt&tDfritz (03 5)0 ztz, mmmtztj Kzm&m&mttz 
tzh, ^3.-^94-^^94^4 ;i/ 7,mm& a @ jt£«#±# u 

8BI$WIIt'§f: (!3 6)o >M;i/X£ffi©«i]£&, VSV-GSPIfu© 
1 O^roMetjt^tfe^^^xrS^MU *«&5B@©GFP© 

«3S«eiB*»iSi >k t? 4 wm^toui&^vf&yktiL^WL (ciu) 
feo m^4 )izm£.&\± 5 x 10 5 ciu/mi-e&ofco 

vsv-g «s**ffl^r^f>nfcF mBttx&Ltzy ; Am5^-F^ 

-f7-b>^>>'f^^ ft«£VSV-G ^>^^ffSW-rS*»CI8bT, fitVSV 

tt£S£U ^3 0^»I^ VSV-G £S§*a3SLT^fclMLCG-Ll fflBSC 

«U 5Bi©ite^^Af^GFP^JlW©^te-t-ii^feo ZCDmm. fciVSV 

y^A*ft5t>^ ^;b*T-(iM#f£&e,ft&fr-o£: (03 7)o ^©^ 



WO 00/70070 



PCT/JPOO/03195 



-60- 

<6> ^;W^-i|IBIJla*fflV^fcF* < ttW^N jtfe^&^bfcy^ A*^f-r**>a-- 

F*it5 HN I, fc$V i.^tS-b^'f VSV-GStfe 

? &MJ®LLCG-L1(3«£ -t>\ VSV-G£*Mfe£ *f t 5 S'.x-K*>f:7'>"Ol/*0 

M£#jas>ft**^ ±iBH*^jt:ge«oGFPafe?4^tfF, HNfc&§Hr>*y 

VSV-G^M^^^iC^^^^^iim-r^Ch^Efe^tlx VSV-G t 
<D*si--Y$ J7<DY s HN&£S!*>^f £>Ol/*©£j&#^#>6*i;fc: (0 3 8 

) 0 ^^©si^tt* vsv-Gg§^fu©«f^ 1 og-rognwt^Rbfc 
■m;u;^£»u «^5s@©GFP©^^|«*^x.^c^^z < fct)^ *-f;u 

*$4i©M^©M»gfc (CIU) ZM&btzo SM-W;i/Xji£Ste 
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1 x 10 6 CIU/mlT*&ofc 

o 

£<Dm 

4-mvsv-G %fc?%mmmT:mmLtz<5'( vs&v hn *&mt-&£;l 
ttttj^na^ofcdi:^?), w>R.£:m-z:&z>ztfimm$htz (039 

)o 

[fSJfifl 12] * ^ ;i/*?S*l/S8c©tfci* 

LLC-MK2 5xl0 6 cells/dish trlOO mm ^ h 'JIl:|§, 24 B$liiS#& 

, M&^S^^MEM^ife T- 1 Elifc&Lfc^ 3 ^g/ml ©V 7 1/ 
ft£ (365nm) T' 5 «ILfe T7 RNA * 'J A ^-M^%Mt^> U 3 > bT* > 
h S'-T'^-f )]/*. (Fuerst, T.R. et al., Proc. Natl. Acad. Sci. USA 83, 
8122-8126 1986)(vTF7-3)C£iaT- 1 ^fF^«^-&fc (moi=2) (moi=2~3, & 
MIZ\± moi=2 *sffl^t>tiS)o M£> M£^£&l^MEMigJtin:' 2 HJffi&Lfc 
777; KpSeV18VAF-GFP, pGEM/NP, pGEM/P, SWEM/L(Kato, A. etal., 
Genes cells 1, 569-579(1996)) &Zti*ti 12//g, 4/zg, 2jug, RXJF 4^g/dish 
OftltT* 0pti-MEM*gife(GIBC0) SuperFect transfection reagent (1 

#gDNA/5/zl ©SuperFect, QIAGEN)*A*U Sit 15MM^ Steftfc 3% 
FBSfc^fc Opti-MEMJgift 3 ml tAtlfc DNA-SuperFect M LT 

i/>j3-d-T? yf.J'P'y J i/Y 40/zg/ml (AraC, Sigma) £^t?MEMtg*fe-e 70 mm 

tsmLtzo zti^<Dm^t±m^^.b, po-d3 v->y)uthtz 0 po- 

d3 0^1/ y h£ Opti-MEMigtfeMiSLfc (10 7 cells/ml ) 0 }J&*S§&fl¥£ 3 ®£§ 
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i3 jI L X lipofection reagent DOSPER (Boehringer mannheim) t t (10 6 
cells/25Al D0SPER)S^T* 15 ftfmWLtzik, Y%M LLC-MK2/F7 h 
7 >*7x^>3>(10 6 cells/well 24-well-plate) U M£^£&UMEMtgift 
(40//g/ml AraC, 7.5/zg/m h U 7^>£^tf tfeo 3 BEfccfctf 

7 Bifc±i*&ia]iKu ^*i-en Pi-d3 ?i-tfy->7)itLtzo 

l/vyU h* Kx^n -7-7-7 h* pGEM/FHN&4 / ag/dishiPx.feWli> ± 

^ MEMmtfeT- 2H]ftif>U h N >>yS-D-77 hV 7 7 y :> F 40 

,1/g/inl ( AraC, Sigma) £ h 'J^» 7.5^g/ml £^t?MEMigft!j X 48 B#f?gi£# 
Lfco£§t±»£m!3l&^lfil?i£^£&^ MEMtg±tfe(40^g/ml AraC, 7.5//g/m h 
'J7*>>>^^tf)(z»^nfel00 mm Dim 1 #7}© F 3*31 LLC-MK2/F7 $0 
fmZML 5 ml ^lilfeo i§*48H#[HISL Ztlt><Dim£±m*®tiLL, Ztl 
*ti P0-d4 1t>7>£: Lfco P0-d4 O^l/yhS Opti-MEMtgJtfe CJBSIL (2x 
10 7 cel Is/ml), ftlBIM¥& 3 HSi^ilUT F %M LLC-MK2/F7 «4*K«J1(2 
xlO B cel ls/well 24-well-plate) U &^MEMi&*fe(40,£/g/iiil AraC, 7.5 

Ag/m h ';rs/>*^tr)t^*Lfco 3 Bi*<fcv 7 asc±» &iuk 
u -en^n Pi-d3 *5<fct>* pi-d7-b->7*;i/i:bfeo j±«©fc«K sji&fTfc-*\ 

x>^d-7*7-77n^ K0#&«RinU ±ffl©(fcfe8ci:±<rail;£8-e*>3SI&& 

<GFP^3i«©* £ > h £ J: SCIU©«!5£(GFP-CIU)> 
LLC-MK2 *H!1&& 2xl0 5 cells/wellT'12well-platei3^§, 24 l$N!Jg&& Jfll 
MEM^tt X 1 0ft&L£gL ±SB©-9->r;KP0-d3SfettP0-d4 
, Pl-d3 *5«tt>* Pl-d7)$r. R§t4«# 10cm 2 *£10MOOffi®IH®»£&S «k 3 
£M#JRU 100>al/wellT'«^-fr/zo 157}M?!t£^£&^ MEMJ^Jfll* 1 
ml/well in^feo £fc£24 *fflJS&£3teB»«n r 'tffi«U GFPIS3B 
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<CIU(Cell-Infected Unit)«J£> 
LLC-MK2 2xl0 5 cells/dish T"12we 11 -plate izm^s 24 B^l£ilgL 

^*-£SeV/AF-GFP»-r) £ 100^1 /we 11 "CAS*! Lfco 15#& s 

MEM^ife £lml /we 1 1 HaiL. £ £(324 B#fSig#Lfco igil&s PBS(-)T- 31 

«eiia*ft*i$* (tfjio#M5#M;tt*x *mis&0£*afc#>N t 

-feb>£ lml/well Jnx.il*>(3® Wlff£*i;*#fc (W10#M5#gS»[ 

B)« PBS(-)T» 100 MJRbfc^^«t DHS£ftfcifiSeV#U £ D-^^M/Cft 
(DN-l)fc 300>al/well itl;U 37°CT-45#li^ >^ra^- h b&gU PBS(-)T 3 HI 

pbs(-)t- 200 <%%m Ltzfovv*igW+L)Mftmffi-d:mfc 

(AlexaTM568: Molecular Probes*±®0£ 300^1/well fiQz., 37°C-?45flfiH 
jL^-htfeo PBS(-)T- 3 [I]ft#LfcgL &#H»*T(Eiission:560nm , 
Absorpt i on : 645nm7 * ;i/ * - : 7 << * M )tf ^ft £ $6 t 3 £ fflM t fc ( EI 4 
0)o 

#!?3£:L-t±ieit>7> (SeV/AF-GFP) * 100^1/wellt-« L15#&, jfiLift 
MEM£lml/well iin^ ££(324 W&CDmttZfifrtlz 
M^^^Si^T(Emission:360niD , Absorpt i on :470nm 7 -f : 

8 )?GFP$B3M8l]IS&fi* b fc o 

[1111 3] &fcSRr>*y ^^;p^^^^-©S«^^f6]±©fctoo* 
M&7£^-T£^;i/*(vTF7-3)©PLWUV(Psoralen and Long-Wave UV Light)#L 

LLC-MK2 iifl§£ 5xl0 6 cells/dish flOO mm UJfflHiS§> 24 ftfflJgHg 
> jfoit££S&^ MEMtgflfe T- 1 Hlift&L*:^ 0.3~3 /zg/ml ©V7l/>fcfi 
«gJJH*UI8 (365nm) t? 2~20 ^FMLfc T7 RNA #U*7~ VZftMtZV 
ny\a-yYr?*7*/=-Tf?4)\'7> (vTF7-3) (Fuerst, T.E. et al., 
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Proc. Natl. Acad. Sci. USA 83, 8122-8126(1986) C gilt? 1 B# fi ISH £ •£ 
(moi=2) (moi=2~3, #jgtl{£ moi=2 A^U?>ll5)o MEM 
mm-Z 2 [Ui$E#L£&, r^^^ KpSeV187AF-GFP, pGEM/NP, pGEM/P, £V 
pGEM/L(Kato, A. et al., Genes cells 1, 569-579(1996)), £^ft^ft 12>ug, 4 
jug, 2ug, SV 4/zg/dish ©MltT* Opti-MEMi£ifc(GIBCO) C&SU SuperFect 
transfection reagent {l/mg DNA/5//1 ©SuperFect, QIAGEN)£Aft^ 15 
ftmW.W'lk, M^mz 3*FBS£^t?0pti-MEMt£tl!j 3 ml IZAtltz DNA-SuperFect 

^n^«tttit«*tfeo 3 mm%m&> mm^s Mm&szitu mem 

«Jft T- 2 i/f>>>/?-D-77ty77;yh* 40 ug/ml ( AraC, 

Sigma) MEMigffi T* 48 ratgilUfco 100 mm ^ b U mUDJft 1/20 *|g© 

*M&fc£#H«ft~F-C«*U GFP^MflS©*^> h Lfco 7^S/-7 , «>-f 

tPjfrZn&T'uV^-fr, P291-296, 1995)&ffofco 

fiHlt«fraottaf*tTofe 0 #PLWJV«ia*ffofc7^S/-7 , ^>f ^ (VTF7-3) * 

-tr>^ ^j)ixmmfo(D&}m*$LmLtzo nmmttiamzaism (±ib 

) ^tU WTffl^I-elrofc. 6well©x^ ^P7°l/- h£ LLC-MK2 fifflj&& 
5xl0 5 «/well-?r}t§, ft&ig#Lfcl£ (1x10 s «/welHcJi5fiLTV^5 £ 
PLWUTOliif©** *HfcllT- 2xl0 6 pfu/100,al tft5«t^C7^'>- 
7^;i^(vTF7-3)£#jiiRU PBSifcJ!*&0«lfiCJ8£3-frfco ll$H©J8$i&, 
50/zl © 0pti-MEM^m(GIBC0)(zr^X^ h\ pGEM/NP, pGEM/P, StFpGEHA, * 
LTttMSeV cDNA (pSeV18 + b(+)) (Hasan, M. K. et al., J. General Virology 
78: 2813-2820, 1997) £ * ft * ft 1, 0.5, 1, 4 ^ g * it) X. fe © £ % 
SuperFect(QIAGEN)£ 10//1 fiO/L, 15#;KB Lfc&s 1 ml© 0pti-MEM(40 

jug/m\ © AraC &£if) &jbn;U IfiCillL h7^7i^>3>'l 3 B 
@fl|fflfl§£II]lfcU 100/zl/wellOPBSCMI»Lfeo COSSSfltSlOfgK 
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100{^ 1000te#iRUfc*fflll&»fc 100/zl %%m'& 10 BB©«W»WtC##»l 3 
iiiTofiUfcbfco (lxlO 5 , lxlO 4 , 1 x 10 3 im&ZtiZft&flDo 3 B&HSPfr 
e>K«[*ll|iRL l»J:^^^SiMl^fc„ lxl0 5 «£jl 
BlLfcJBflJ©?^ HA 10 4 ttt+jSU 10 3 -Ci±S££ 

<mm> 

MMffl 1 2*^1 3©igJil£IH4 0~4 3, £cfctm2 tl^-To x>^n- 
7^517°^* S KfciBBJiafiJiO»^^to*t«fcSSeV/AF-6FP©l|«jESS6sp©IqI 
±* J *K*nfco PO («ttfl5) ©d3~d4 ( 3 B @~4 H @) iZ&^X, gUl^afc 
##R«>&ftfc (0 4 l),i2m b^>*7x^3>&3B@©M» 

fr-^tz (3BS) dfcfrfcx c©*ftSftI^i:lfc (&2)„ 
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4] GFP&^£&^LacZ£« F ^5feM-fe t?4 fr^^Z 9—<D 

<m 

<LacZ mfc?*<ats F SeV — cDNA ©1#^> 

HflSfll 1 13«© pSeV187AF ©NP 5te^±««tC#ffi-r5 Not I flJBrSSffiC 
LacZ MfcttmmLtz cDNA (pSeV(+18:LacZ)/AF) £Ji^-r6fctf) PCR C«fct) 
LacZ it£^GDii*§£fTofe 0 LacZ Jt&?£ 6®f&SC (Hausmann, S et al., RNA 
2, 1033-1045 (1996)) £&fcH*\ 5' NotI M^^ft4lfer7-f 

v- (5'-GCGCGGCC6CCGTACGGTGGCAACCATGTCGTTTACTTTGACCAA-3VE9lI#^: 1 7 

3'*c sevote3?im«g>>^^;«/ (e), fr&mm d) *«tvte¥sw&^^ 
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;i/ ( S ) SinU NotI Wm&tiL&ttSLtzT'yJ'?- (5' - 
GCGCGGCCGCGATGAACTTTCACCCTAAGTTTTTCTTACTACGGCGTACGCTATTACTTCTGACACCAGACC 
AACTGGTA-3' /IB^'JS-t : 1 8) K pCMV-/? (^->f^tt 

SO &»Si:LTPCRSJ5S4ffofeo SJfc&Wis pCMV-/? 50ng, 200 //MdNTP 
(?T)\'-?i/Trt4jr7->?%m.), 100 pM 7-^^ Vent tflM^— 1£ (-a 
— f >^^> Y>W*7i£ltU) 4U S«tt©£jfo^y7 7-fcfcfct;:i8£&s 
94°C 30 fj\ 50 °C 1 fl\ 72 °C 2 #©£{SS£-»J->f ^;i/25|elt?ff ofeo Rl&M 
«B4T^D-^y;i/S^Sci!i-C*»^ 3.2 *D^-;*0»rtf-&i2J!>fcBU 

NotI T'tOiftx pSeV18+/AF Not I tDWrtf 7 4 «> a > L T 
pSeV(+18:LacZ)/AF £f#fc 0 

LLC-MK2 5xl0 6 cells/dish ^100 mm h UMilK§, 24 B$|g|jg$f& 

, jfii?i£^£&^ MEM 7? 1 @i5fcfrLfc&s 3 //g/ml fflV7l/>J:51SMi 
(365nm) T* 5 #Hfll31Ufc T7 RNA # U ^ 7— VZftMt Z> V u > t^> h V * 
*s-T^4)\s7,{y?Vn-V) (Fuerst, T.R. et al., Proc. Natl. Acad. Sci. USA 83, 
8122-81 26(1 986 ){Z^X' 1 B$IU|g$S£'tt-fc (moi=2) (moi=2~3 % «TS£tt moi=2 
#ffloe>iiS)o MEM T" 2 Hifc&Lfc&x LacZ F & 

fc3Hz>* , 'f£-01/;*'<**- cDNA (pSeV (+18:LacZ) AF), pGEM/NP, pGEM/P, 
&WEM/L(Kato, A. et al., Genes Cells 1, 569-579(1996)), ^fi^ti 12 
/zg, 4//g, 2#g, 4^g/dish is ilFx>^D-775 X K K pGEM/FHN £4,u 
g/dishjjD;^ Opti-MEM(GIBCO) H8SSBU SuperFect transfection reagent (1 
/zgDNA/5^1 ©SuperFect, QIAGEN)^An> ^MT" 15#IHKit^ fMHWC 3% 
FBS^'atfOpti-MEM 3 ml KAftfe DNA-SuperFect M^«t:illDlt)g* 
bfco 3 BWgH&s lfo»f£££&^ MEM T- 2 Hife&U *>M>>/? 

-D-75 tV 75; -> H 40 /zg/ml (AraC, Sigma) t h 7.5/zg/ml £^ 

tfMEMf 24 «fBBJS*Lfeo «t±i^5ll> M£^i:&V> MEM^JHi(40a 
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g/ml AraC, 7.5/zg/m h 'J T v >£^fr) £SHS£ixfclOO mm 'Jfltt 1 
© F SgJg LLC-MK2/F7 ijgilrK 5 ml SrSJILfco £ S> (3tg#48^F», £ft 
h(Dffl®,t±.m*®iUL, ZMix P0-d3t>->7>£: Lfco P0-d3©^l/y r£ 
Opti-MEMip tfe tSSIt (2xl0 7 cells/ml), $£gfcjg£ 3 IliDILT 
lipofection reagent DOSPER (Boehringer mannheim)£S-£-L(10 6 cells/25/zl 
D0SPER)^ST- 15 «ilti, F£S LLC-MK2/F7 r 7 7 x £ 

S/3>(10 6 cells/well 24-well-plate) M£^£&^MEMigtf&(40 / (/g/ml 
AraC, 7.5/zg/m h U ^>>£^t?)T-i£^Lfco *S#&7 BB£±ii£le]JKU 
?1-&7V>7°)\<£ Ltzo $ t>lz±m±S.*12-vel\-p\a.telzmutz¥mm LLC- 
MK2/F7 UBiaacH 37 0 ClB$FETOf^ MEM^it tgifet- bfc^ Jfitfffc^ 
£&l^MEMtgit!!(40/zg/ml AraC, 7.5/zg/m h l J7>'>^)^iLfe« 
7 Bit±?g*@JRlyx ?2-d7 J V->7)ltLtz 0 £ *>lz±m±AZ 6 -well -plate 
ClS^fcP&S LLC-MK2/F7ifffl«ll 37°C1^«, MEMigife JSHfet? — UliSfc 
&Lfc&> JflL^ * 3& V ^MEH^i&( 7.5 >£Zg/in h V :7^>£^i?)T-ig«bfco ig 
#&7 BBC±?S£ll]iRU P3-d7+J->7>£: Lfc 0 £ £K±if±a&10 cm plate 
Kfi^&F&S LLC-MK2/F7iffl«(z 37°C1B#F^«^ MEMtgtt %mz—®m 
&Lfcfc, Jfoii&^£fc^HEMJgi6(40jug/iil AraC, 7.5/zg/m b l> 7^>>£^fr) 
TrigilLfco ^*^7 BBt±?f*IsIJRU ?4-tfy->7)V£Ltzo 
<LacZ«3S«IBO* -> > h C «fc £CIU©$iJ£(LacZ-CIU)> 

LLC-MK2 2.5x10 s cells/wellT'6 well-platefc3§#, 24 B»3#&. 

JfoiB&^fc^ MEMJgife tf 1 ElifcfrLfc&s P3-d7©l/10#fR£?iJ£MEMigttiT- 
fEHU 37°Cimm MHflgttrC-Hlift&U 10%M£^t?MEMJ£il!l 1.5 
ml &g&ifflLfco 37°C"T?3B««^ «£/?-Gal ffefi*y r K>tha^x 

&ft;Lfc*6^ ^-rn©S^T** P3-d71J->:7X;::fc^T lxlO 6 ClU/ml ©£-f 
btiZ ^ -5 d i: tzo 
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mm 

<SeV^y AcDNA©^> 
■byyj 04 )IZ (SeV) ±ft>rVAcDNA, pSeV(+) (Kato, A. et al., Genes 
to Cells 1: 569-579, 1996)©cDNAl;£rfc& Not I h*&j&fcl"(DZt>- 

5(A)©<fc?f::pSeV(+)£Sp/i I/Sai ItSftUi^ (2645bpK C7a IT-MLfc 
Brjt (3246bpK SVCia I/fco Rn?MLfc»rtt (5146bp) &Ztl?ti7$u- 
Xt^lT-M &LMtZ/*> K£$DtiJU QIAEXII Gel Extraction Syste 
m (QIAGEHttS) T*[s]JK • iSLto SpA LfcB?rtfiiLITMUS38 (NE 

W ENGLAND BIOLABSttSK #a lT*m<tLtzmfr tCla l/Eco Rl^t Lfcttfrli 
pBluescriptll KS+ (STRATAGEMS!) fc^-f y-$/3 >U -y-7^n-z:>7 
bfco ffitl^ZNot ItK h ©#A(;liQuickchange Site-Directed Mutagenesis k 
it ( STRATAGENEM) £<£ofco ^ il-^tlO^Atffl^feT"^ v-ttNP-Pfflt? 
li-te 5' -ccaccgaccacacccagcggccgcgacagccacggcttcgg-3' (iH^JS^ : 1 

9 K 7 >^-fe >^il : 5' -ccgaagccgtggctgtcgcggccgctgggtgtggtcggtgg-3' (II 
^JSt? : 2 OK P-Mfa|-£ III : 5' -gaaatttcacctaagcggccgcaatggcagatatc 
tatag-3' (IH^JS^- : 2 1 )> 7>^--tr>*8i : 5' -ctatagatatctgccattgcggccgc 
ttaggtgaaatttc-3' (IB?!J#^f : 2 2), M-Fffl-Ctt-te >X$I : 5' -gggataaagtccct 
tgcggccgcttggttgcaaaactctcccc-3' (iB^'J#^ : 23K TV^-fe >*Si : 5' -gg 
ggagagttttgcaaccaagcggccgcaagggactttatccc-3' (SE?!J#^j : 2 4) N F-HNfMj"£tt 
•fe >^IS : 5' -ggtcgcgcggtactttagcggccgcctcaaacaagcacagatcatgg-3' (1H?U#-^ 
: 2 5)> T>f--b>^l| : 5' -ccatgatctgtgcttgtttgaggcggccgctaaagtaccgcgcg 
acc-3' (Efll*^ : 2 6). HN-LRBTJi-fe >*il : 5' -cctgcccatccatgacctagcggc 
cgcttcccattcaccctggg-3' (I2?iJ#-t : 2 7 ) s T>^-b >^li : 5' -cccagggtgaa 
tgggaagcggccgctaggtcatggatgggcagg-3' (BB?!l#-t : 2 8) &*ft*ft£J5fcU 
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mmtLTmffl&Sall/Sphmfr. PMHU MF^teClaI»rtf\ FHNP^ HNLfSlttCia 
l/Eco RI|ff>t^ ; en ; ?n±I3T-1t7*^o-x>^Lfe*(D^:ffl^TQuickchange 
Site-Directed Mutagenesis kit© 7*o h3;H;:ft£(,\ aiA^Tofco iAtt* 

-Y^y AcDNA^T-fe>7*U Lfco %(D&m, II 4 5 (B)©«fc 5 fc&$t£?l«fc*r 
tNotl&^IALfeSBIS (pSeV(+)NPP, pSeV(+)PM, pSeV(+)MF, pSeV(+)FHN^J;t>* 
pSeV(+)HNL) ®-tz>^^ <7^ ;i/7^V AcDMA^flJSlLfeo 

7*~t? (SEAP) ^PCRT"-9-7-^D-^>7*Lfco 7*:? -f *7— tz(i^se I MM 
h ^ftiP L fc5' 7* -7 -f x 7 — : 5' -gcggcgcgccatgctgctgctgctgctgctgctgggcc 
tg-3' (ffi^iJS-t : 2 9X 3' 7*7 -f v- : 5' -gcggcgcgcccttatcatgtctgctcgaagc 
ggccggccg-3' (BB*I« : 3 0) ££-j£U PCR£fT-?fco HSHttpSEAP-Basic 
(CLONTECHMK p^Clif/u tourbo DNA#>M7— fe* (STRATAGENEM) 

v^fco PCR&, m^ritAsc i-effifcu nmmiz&bmm ■ nu&ufco -9-7*^ n 

-->^t-S7'7 7x^ K^LTpBluescriptll KS+®Ab£ I+M hCT^D- 
->^-*M h (flw? l-Asc \-Swa I) i:»ISS/^^-;u-^i£S^J-PB*&'>^^^tr 
-R-fiEzi^iiDNA [-b>^f| : 5' -gcggccgcgtttaaacggcgcgccatttaaatccgtagtaagaa 
aaacttagggtgaaagttcatcgcggccgc-3' {WMtt : 3 1), 7>^-tr >7n|| : 5' -g 
cggccgcgatgaactttcaccctaagtttttcttactacggatttaaatggcgcgccgtttaaacgcggccg 
c-3' (IS3W§: 3 2)] &*&#&A,£fc©&fl-lll Life (04 6) O £©7^;U 
HOilac McflSS • @J|K bfcPCRjitJ£7'f y-J/ 3 > U 7D-->7*L 

fee cti&AM i^^^btsEAPae^Kfjt&m^aii-eiiiR • *fKu ±ia©5 

S^©Hr>^^;i/*>7V AcDNA£pSeV18+©Atoi IiM h £.*ti*tl?j V- 
*s*y\M.H?Lh1Z* ^ft^ft©<7^;U7s^7*-£pSeV(+)NPP/SEAP, pSeV(+) 
PM/SEAP, pSeV( + )MF/SEAP, pSeV( + )FHN/SEAP, pSeV(+)HNL/SEAP*ctt>*pSeV18(+) 
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/SEAPfcbfc* 

LLC-MK2«£2xl0 6 cells/dish -£100miip>*- KdilS^ 24l$R9&jg£g % 
V 7 1/ > £ U g L fe T7 * U * 7 - -fe* & & 31 1" 3 V 3 > K ^ > h 7 * r. 7 >7 

(PLWUV-VacT7) (Fuerst, T.R. et al., Proc. Natl. Acad. Sci. USA 83: 
8122-8126,1986^ Kato, A. etal., Genes Cells 1: 569-579, 1996) tM-Cnoi=2 

cDNA, pGEM/NP^ pGEM/P, £<fc VpGEM/L£**l**ll2,ugx 4^g N 2/zg s &tt*4,ug/dish 
©fitbt'OptiMEM (GIBOCOBRLttJK) (ISSBU 110//1 ©SuperFect transfection 
reagent (QIAGENttSi) £Ant?ll§rU g^T-15#£fcggL ftl$l$(;:3%FBS£ 
£tf0ptiMEM3il&in^ «{C^ibnLT3~5B#P^tg*Lfeo «WSftJfil?» 
£^l;&UMEMT-2|H]ft&U */ Y */ > & -\>-7 ? t;77^i/ h* (AraC) £^t?MEM 
Tf72KflBj^*tfeo £*i£>®*BJIS&Ie11KU ^Uy h&lml©PBSTMB»U 8MS 
HMS&3l|]|*Digbfco ^ne>%lO0W»W$#fe»WHlOO^lgfttU, 35°CT*3 

cn^iiiRbfe^&^?,{3io- 5 ~io- 7 t#»5br»wt:s«au toueuk 

U#&bT-80*Cfc:;* h bfco*ft*ft©*^;i':*^**-£&SeVNPP/SEAP 
, SeVPM/SEAP> SeVMF/SEAP^ SeVFHN/SEAP, SeVHNL/SEAP:fc £tfSeV18/SEAPi;-r£ 

)o 

CV-l«£6well ri/- hfclwelia&fet) 5x10 s eel ls?"olS^ 24l$IHJ&*b 
feo PBSft#&, BSA/PBS (1% BSA in PBS) trlO" 3 , 10 \ 10' 5 . 10^ 10" 7 \Z%m 
bfcffigl;tSeV£ll$!lM >*a^-*>a >b£gL pbst-^ bsa/mem/t#d- 
* (0.2% BSA+2xMM^*©2%7#n-*£ri£bfc&©) £well&fc tJ 3ml 
ofiJBU 6BP^37°C, 0.5%^tg«bfe o ig*^s 3ml©:c* y (x* 
y-;i/:»S=l:5) ^*Px> 3niL, T#D-* £ *tZ|»Sbfco PBST" 
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a^-i/3>t7io PBS-eHUl^^, 200fg«bfcAlexa Flour™ ff«h»*ift 
£-tWg(G+H) (Molecular Probett) fciniTSiBtfllSIBH >^a^-^ a > t 
feo PBSTH®^^ y ^-vTtv^if-LASlOOO (*±7>r;i/A) T" 





$■45- (pfu/ml) 


SeV18/SEAP 


3.9X109 


SeVNPP/SEAP 


4.7X108 


SeVPM/SEAP 


3.8X109 


SeVMF/SEAP 


1.5X1010 


SeVFHN/SEAP 


7.0X109 


SeVHNL/SEAP 


7.1X109 



LLC-MK2*MS£6well 71/- h (dwell tbit*) 1-5 xlO 5 cell s^oBI^ 24NrHi 
Jg#tfe^ : &-i7'f;i/X^^^-$:moi=2«$^24^Fr#^#±?i^l00 / al HI 
JRU SEAPTy-b-f SfTofeo Ty-b-fliReporter Assay Kit -SEAP- 

•cffK ;i/^y-r^-^T±7^-»f-LASiooo (s±7 4;i/A) uapj^ufco 

fil(iSeV18+/SEAP©fii^l00i: LT^ft^l*S*Ht£ LTgtUfco *<Z>ifif^ 04 

8 \z jj* u fe ^ r n©t£g £ seapjI£^ a u fc a-^-e t sEAPtstt tftm ^ n fc 

o SEAPrSttli^yAOT^tfegt-Stc^otT^f), «fr*>$gSifi#T#o 



WO 00/70070 



PCT/JPOO/03195 



-73- 

M&m V ^ X ^ S SeV>7 >f ©SJPf IS&T" tt, T7 RNA# U p< 7 — b* & $651* S» 
tf-e^Tfc. <*££#<oiiBlliS^»*<fc<, #iKWCiitI-t?§£«fc -5 
t>tlX\i^2> (Lamb and Kolakofsky, 1996, Fields virology, pll89) 0 -£tififcFHN 

&%mmm(DmiXtf®Mx$)^tco zzx, zn^^nm^ntzmmizmziz 
mmtzzt z&mt %zt\z&K> fhn&*& $ 4 ^ ihik«£* § < i*i± t 

10cm|fflflai^#ini(3l00%i] >y U> MzfcofcLLC-MKSHIfi (lxlOVdish)* 
PLWUV-W7^ S/^7*moi=2t?^S(wi5^TiSflfe 1« d2EGFP£fgfc-r 3 
FHN^^cDNA (pSeV18*/AFHN-d2GFP d£5fi#J8) , pGEM/NP, pGEM/P, pGEM/L, 
pGEM/FM^ft^tu 12Ag/10cm dish, 4Ag/10cm dish, 2^g/10cm dish, 4ju 
g/lOcm dish, 4//g/10cm dish©*it-£?l£-L (final vol, 3ml/10cm dish), M 
&?m\UM SuperFect(QIAGEN)£ffl<^T, lu^UfcF Mkt>4 frZtDnm&t 

mm^mx'iic-m2mmcMB^mxLtzom^mx 3 m?$&mi&&mmm*& 

®,X3m&&L, ffiJ$a/t»(l000rpB/2iin)-ei»J*»ix&iRBIia&lHllRts ^>hv>/? 
-D-77tT>'77y*> K (AraC)40/zg/ml, SIGMA), h U 7*^X7. 5>ug/ml, GIBCO) 

^tsom^mmmmizmmLMmizm^~m^mLtz 0 mmizmMbtziocm 

->^-l/T*l00%=»>7b> ht^ofcFHNit^Mfig^Tx^ S>f ;u*AxCANCre 
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mo\=iox* mmmm'&, mm, mm. mm, 20 g^ 3B§©m^€n^n5mi 

PBS(-)T— cell dissociation solution (SIGMA)C J; *)Mffi*m&L 
>^£3i3S^(1000^pm/2min)-C-«&»fe^A^aC(40//g/Dll, SIGMA), h 

tzM®, (po) izmz-mtsmbtzo ««jf^2B@-e^TO^«^ii^ 

^Lfco «Mb&V^^©*§-& (£) £i£^ «£Mbfc*§-£ (£) & 

mm $ titz.mu(Di5mY?%MmwwM\z %<m&t>ntzoZ\tit> v>mm* huk 

U 10 7 M/ml©0pti-MEMJgft& (Gibcol U 3im^^gafe^ U ^ -tr — h 

£HMU ^^E«bT2B^©FHN±t|6MflS^10 6 cells/lOO/zl/wellfi&U 
AraC (40/zg/ml, SIGMA), h V Vi/l/ (7.5/zg/ml, GIBC0) 4^tr©«tJlll?ilMEMJ§ 
ttTC, 37°C 5%C0,-f >^i^~^-'C2aHJS*bfePlfflllia«il±?f<Z)'>'f^ 
£ffi£CIU-GFPl?$J£b£: (^4). *CD*g^ FHN^ilM^4M^(±^;i/;* 

oJiiias^Btf) ?>ti-Ts §§# 6 mmimommnmiz z&mmmmifimmtm 

GFP -CIU xl0 3 /ml 

FHNcell+ad/cre 

FHN cell- 4h 6h 8h 2d 3d 

8-10 6-9 80-100 70-100 60-100 20-50 



©fills 



WO 00/70070 



PCT/JPOO/03195 



-75- 

N Ffc£®T?fe3 3i::WfciS£*ifc (H5 0) o 
[H«J1 8] F££t>TOe?£*£Lfc?V A^t5'>a-^^7t> 

*V £ ^ ;i/*©ftVSVinft£ J: SiB^CR* 

fttefcrM'&U ^T*30#MgL VSV-G^il#^LT^^lMLCG-Ll«(3^ 

vsv-g) (i> tavsviafr^iBijsttc^&wsy^Bto^nfe^x #*©ft«;£-r 

S-fe>^*^ F,HN) TliWfHtfffi&fcft&fc^fc (0 5 l)o c© 

t-*# £ tifc •> * ;i/ * #x t vsv-g# >/^as*-rss/a 

F £ X HN jg * * & t ft V J A * M t £ ^ a - K * 7* -fe > * -f ; 1/ * © 

ftwmmzn o fc 0 2o~6o%© ^ ^ x > h £j&5&<* s/ 3 tf << 

&±®£-g\ SW4ln-#- (Beckman) T'29000rpnu 15M6B#iajH38'i>£fTofco 

jB8fo&^*-70j£{;:ft£5Btt* 77^3 >3i^*--c-300,ui-fo#iijb 
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tfttBStlS*©^ F#>^KI£&£B£ft&fro£c:£fr<s>, Ffc&SJS'a-K 

o.-K^^7°-b>^^ -b>^ ^-f^***©* W^Rn VSV- 

$ fi&fr o fc 3 <b , F * «fc OTN^^M© i - K * 4 :/©-fc > ¥4t> 4 )VX T- 
&5;:*:#BtfS«*iifc (115 2) 0 
[Hli0>J2 0] F«e^fcF:fc«fctfffl3t£ : P£fc£Lfc4'V A^t5->a- h' 

Fitfc^ * fcttF.HNJU^P L A **-T S a - K * 4 > ^ 

■B\ 3B@£1% h U»i ; j<v?M^iPx.4 o CT-30^#g^ GFP*SB5ILfci«*!iHI 

saM^tE^ufco *<D&m. mfci-*k i k\;tz>f ; A&*rr a** »z (sev/ 

A Fx 4o«tt>*VSV-GT^a.-K{bU7 v c SeV/AF(VSV-G)) K*^ :7"-fe>^ £ 

Zis3.-\t9 4 7*>y>(t7 4)],Z (SeV/AF-HN(VSV-G)) ««±£<i 
att^jeST^fcv^fctfEfcfrfc&ofc (BI5 3)„ 

[mm 2 1] Ffie^s^Lfe-yyA^-rsvsv-G^a-K^-f r-fe>^ 

tg«iBia^©F5tfe^ mife^vA^t^ vsv-g v a.— \* $ j y-tyy-i 
*u )v*(Dm¥kmm±, mm^mm^3 b §©£«(;: 3551 L£GFPfi£Fiow 

cytometory £ m I ^ T ME. L fc cF«f5^ ^bfc^V A^tt5ya-^^7 
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WHRA-^Q^^ii^ii, LLc-MK2aBljai:^ii:^^^MPli&*»ofc^ Tinman © 

^■r^VSV-Gi>i- K^r-tr^f ^ Jb*©«»©±##ilil£ftfc(II! 
5 4)o 

[H»J2 2] NGF|gI§M IfeF^^t -7^ ^ -©ftl 
<NGF/SeV/AF©?f«J55c> 
NGF/SeV/AFOH«lfiK{±±fBrx>^n-7'7 F 7^ S K + F $£MMMHLMfej t 

<NGF/SeV/ AF© tf << )l * >f J A5ilf,(RT-PCR) > 

NGF/SeV/AF<^^>7V A (0 5 5±) ZBllt Ztz&bs LLC-MK2/F7ttfr £ 
0l&£ftfcig#_t}i£Sl'hUfc^ QIAamp Viral RNA mini kit (QIAGEN) T*-£© 
7D h^-fl/fcftoTRNAJSffl&fTofco ^©RNA£SUPERSCRIPT™ ONE-STEP™ RT- 
PCR SYSTEM (GIBCO BRL) SRT-PCR©^>:7L/- b&$:fe £t>'PCR£*To fc 0 
MMSfiis ttMSeV cDNA (pSeV18 + b(+)) (Hasan, M. K. et al., J. General 

Virology 78: 2813-2820, 1997) £ffl^£ 0 PCR^7 J -?-f±NGF-Ni:NGF-C£ffl 
Wtfrofc,, NGF-NCo^Ttt. 7;f7-r* : ACTTGCGGCCGCCAAAGTTCAGTAATGTCCA 
TGTTGTTCTACACTCTG (lEBIS^ : 3 3), NGF-CHo^Tfi, U : ATCCGCGGC 

CGCGATGAACTTTCACCCTAAGTTTTTCTTACTACGGTCAGCCTCTTCTTGTAGCCTTCCTGC(iB?>J#^ 

: 3 4) &ffifl!Lfco *©*g^ NGF-N£:NGF-C£:£:7':7'f v— (Cfflt^fctl'n&x R 
T£#TT*NGF/SeV/AF&NGF£^Pl$&n> K#imB£ftfc<>#{tBS?Ktt^> h'tt 
tfctflStl&iP-ofc (@5 5T)o 

[HJE«I 2 3 ] N6F*fe^ LfcF^^SeV<D«BJiaiS^t*3S-r SHGFS 
e©/£*^in vitrorStt^ 
JRf&atfNGFgacDSeStiu jagl0cnsJUWiit&6ci:7l/- h KJJ&confluent 
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\Z m m £ * tz LLC-MK2/F j£ ^ li LLC-MK2 $ffl SS * ffl ^ X fir o fc 0 NGF/SeV/ A F , 
NGF/SeV/ A F-GFP (iLLCMK2/F SMSd, NGF/SeV&tf GFP/SeV l± LLC-MK2$ffl B& tl 
m.o.i. O.Olt-^^^iis 7.5;Ug/mL©Trypsin (GIBCO) £^«£^£&<^MEM 
t&t&T"3BF^#tfco 3B^^(3:100%©m^«bfc^(^ Trypsin££>'lfilii& 
ftt;^£&UMEMtg^(l£&LHK3BF^ilL*:o *n-?tlOJ§#±»&|5|JRL 
„ 48,000 xgCT60ft"M>b'&, ±}ftlo^TNGFg&©£mWin vitrorSMJ^ 
^ff-^feo #f£«i0!n?i±x F^&^SeV (NGF/SeV/AF, NGF/SeV/ A F-GFP) (El 5 5 
#J8) ^LLC-MK2/F«^«^-&TUS*^ m m.o.i. ($lx.i£ll^&3) £fi 

NGFgfi©£fi(£ELISA KitT-&3NGF Emax Immuno Assay System (Promega) £ 
mmbtzo 7U b^-MmttXmvmmzU^tzo NGF/SeV/AF, NGF/SeV/ A 
F-GFP^t>*NGF/SeV©^MIStg#±?i* (3 \±%tl*tl 32.4^g/mL, 37.4^g/mL 
St>* 10.5^g/mL©NGFge©#£#5£IS£ftfco NGF/SeV/ AF, NGF/SeV/ A F-GFP 

®^MBS^#±?i * t j± x mms. ©ngfm a uNGF/sev©*i^MJg#± 

^©NGF^fiS^PtfUgT-fc »j N FfcfcSSeVC«fcoT*+#S©NGF©$B3B#fc 

NGFgBOinvitroiSteflJ^Bu -7 h U©iBJIfff^*3&«WJ&»©iS0tt# 
igiWIia^ttm^^-CO^SF^fStt^J&ffltfTofe (Nerve Growth Factors 
(Wiley, New York), pp.95-109 (1989)) 0 ^lOB**©- 1 ? h UKckOMWH 
ttfcftDaJU 0.25% Trypsin (GIBCO) T-37°C 20^I^Kbfc» lOOunits/mL 
©penicillin (Gibco), lOOunits/mL © streptomycin (Gibco), 250ng/mL© 
amphotericin B (Gibco), 20 ju M © 2-deoxyuridine (Nakarai), 20 //M© 5- 
fluorodeoxyuridine (Nakarai), 2mM L-glutamine (Sigma)St>"5%©jfil?i$:^tf^ 
y;U3-X©D-MEMtgi&£^ffiU96-weliri/-M3lwell&£ D«00f@©« 
«B§rC£*£IB#Ufco:7U- Mipolylysinii- P Lfc96-well:7l/- KIwaki) 
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feMtclaiinin (Sigma) t^-hltflLL > h u-)ixh 

3 NGFg S i£ ^ li ft K TO L SeVS&& ©iSH ±« £ » t £ » 3 S P««T 
t-ilS^Igt§J:tti:s Alamer blue (CosioBio) ^jSRiDL^ h=J>KUT(3<t 
£il7crSte£?il!£LT (530nm-C®jgLfc590M©m^3Sl«4ill3£) £«©£ 
M^fTofco Z2>hu-)V (NGFM&L) St>*SeV/ft*PS-GFP (GFP/SeV) 

%kMM%m±.m<nmu (i/iooo#»o ^{i[Em£©£«£^<rgt#&jgT-&o 

NGF/SeV/AF, NGF/SeV/AF-GFPSt>*NGF/SeV©^^|fflj|gJg#±?f >&^iP ( 
l/1000#*O -rs^t^, gM^^M^Jg©±#^l,?>n^WW^ < 4 
&m$%i&&%L~£^Z>bmm£tltz (H5 6) 0 ^OfilttELISAlZcfc') 

C*g££i'U NGF/SeV/AF, NGF/SeV/AF-GFP&U«SeV©«$ljl§ig#±if £ 

*un-racifct«ti3x MMoMhsi^^M^^^nfc (057) 

o IP*>, NGF««F^*SSeV©{RS6l;«fcoTfl3S^nSNGF{±r5ttSi:L/T«3at 

[nnm2 4] mmMfoommizMtir 

1) Adeno-Crefflmoih^M 

H& 3Adeno-Creffimoi o TLLC-MK2/F(;filfc £ -£FM S ©fgi!£ L 

moi=l©^(Ii:b^moi=10©^^3ifi*^T^>!)^fcA s (1115 8), S§#&6h 

, i2h, 24h, ^momMm^m^tzt^^, ^-rtibmmmmiRBMEibG 
ttc moi=u 3, io, 30, mx*m&£&%Lxmi&<DBte£4t&mmtti£.tm 

Z>tMMm&&Mm$tltz (0 5 9), 

2 ) ftlftft 

LLC-MK2/FC** L TAdeno-Cre{£ oTFMS ®%m*mm LXfrbm&xmttL 
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m L X 1? h 20tt £ T* BiX U fc « Fg & ©#£ftfi * b - If - ^fflV^T 

LLC-MK2/Faeiia*An, -0&Jg#Lfc&* Jgfll£Bl!)lifc£PBS'T?- @^uta^ 

, 3.7%OFonialin-PBS-e5^P^H^Lfeo PBS^M£ 

0. 1% Triton X100-PBS"C5#EgflL3 LT , JiiF^ fi =E J 1 U±-)V^M 7 -236 )( 100 

lstts^s&^fcfrofc**, *nw±««t&ittiiiSF*icFge©««E'fti 

ffifa&m%£htz (EI 6 Do 
[»J 2 5 ] GFP-CIU£inSeV-CIUi:©*BPIB^ 

28£©#&£«fc3CIU (Cell-Infected Unit) ©ii^«g^*fflHli^*il^fe 
o LLC-MMflg£2xl0 5 cells/dishtl2well-platetK^, 24B#Ht&#^ M 
£^£&V>MEMJg%T"lE&^Lfc^ SeV/AF-GFP£100/zl/wellT'«Lfc o 15 
#gL M£^£ft^MEMtS*£lml/wellinx., £ £C2«aJ§*Lfco ^H^, 

PBs(-)-c3E«c^Lfc^ Sffliia&ie*R^'e-<jKiio^--'i5^^iajftS)^ 

•SfctfK 7-trb>£l ■l/wellia;tiS'fc£&!>IJfc^ SVftjl^tfe (8)10#M5 

ia#(DN-l)&300#l/wellfiQ;ls 37 a C-r45#B'f V**'*- h PBS(-)7?3 
Bifc&U PBS(-)T-200^#f?t^Ja^1t^IgG(H+D)m«iS-^tn;fr (Alex™ 
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568: Molecular ProbesttlO£300/z I/welling 37°CT45#ISk >*jl^- h b 
tzo PBS(-)T*3@ift&bfc^ l&ytWMMT (Emission: 560nm, Absorption: 645nm 

ttmtLX SeV/AF-GFP £100/zl/weHTii$:bl5#^ M £^£&^MEM 
£ 1 ml /welling c^f^OTtgH^ J^Cflltf^? toTtc 

(Eiission: 360nm, Absorption: 470nm7 #*tfO T*GFP|ggt 

62). 

[IM2 6] -v-;i/f-^n-^>^-y-^ h(D<m 

1) -b>^*'f £-f;i/* (SeV) £ft^V AcDNA, pSeV18 + ©cDNA©^ y A ft 3 ©^ < 

j Y^Afci-cD**- Y^^^^hmmmm^y^i-^^miz.mw.tzo 

2) -Tti-fll^bfcSeV^^^-cDNAiC T;uf-^D-->^-y-< bgE?iJ£i|£^#i 
^^^;u-^iB?iJ-^^^^^^^io$-e--CNoti-9-^ h^^jitro 

1) ©i§£> «A£&*:bT{££lJ\ pSeV18 + &Eag IT-$Hbbfc»m- (2644bp 
), ClalT-^'fbbfc»f>t (3246bpK Clal/EcoRIT'^^bbfc^ (5146bp), St>* 
Eco RIT'?i{bbfe»fK- (5010bp) £€ft^ft7#D-*mm&«re#8ts WiMt 
2>^> FfctODiiiU QIAEXII Gel Extraction System (QIAGENM) T"®U • *t 
ILL Eag IT"*mbbfc®rK-iiLITMUS38 (NEW ENGLAND BIOLABSM), Cla IT" 
mitbtzffifr. Clal/Eco RIT-vgHbbfc»Ttf\ StfEco RITtfiHb bfeffirfrte 
pBluescriptIIKS+ (STRATAGENEM) y-'>3 >U it^^D-^>yb 

tzo igc^T ftJRggm+M h©$^ (iQuickchange Site-Directed 

Mutagenesis kit (STRATAGENEtt^) £{£o£o 

faMBMy-i hOfiWltiSal I: (-b>^||) 5' -ggagaagtctcaacaccgtccaccc 
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aagataatcgatcag-3' (EfllS-^ : 3 5), (T>f-b>^il) 5' -ctgatcgattatctt 
gggtggacggtgttgagacttctcc-3' (ffi#J#^ : 3 6), Nhe I: 5'-gtat 
atgtgttcagttgagcttgctgtcggtctaaggc-3' (IE»-*§ : 3 7), (7>^-b>X0I) 
5' -gccttagaccgacagcaagctcaactgaacacatatac-3' (ffi^'J#"^ : 3 8 ), Xho I : ( 
5'-caatgaactctctagagaggctggagtcactaaagagttacctgg-3' (iB^JS^- : 
3 9), (7>f--fe>;*fS) 5' -ccaggtaactctttagtgactccagcctctctagagagttcattg 
-3' (gE?!l#^ : 4 0), *fc»JI!B»JK$A£ttNP-PIHI : 5'-gtgaaagt 
tcatccaccgatcggctcactcgaggccacacccaaccccaccg-3' (@2?!J§-^ : 4 1), (T>f- 
•fe >Xil) 5' -cggtggggttgggtgtggcctcgagtgagccgatcggtggatgaactttcac-3' (£ 
^J#-?- : 4 2), P-MES : (-fe>XlI) 5' -cttagggtgaaagaaatttcagctagcacggcgcaa 
tggcagatatc-3' (EJOS^ : 4 3 ), (T>f-fe>*$£) 5' -gatatctgccattgcgccg 
tgctagctgaaatttctttcaccctaag-3' (E^JS^ :4 4k M-FP^ : (-te>*$f) 5'-c 
ttagggataaagtcccttgtgcgcgcttggttgcaaaactctcccc-3' (E^!J#^ : 4 5), (7> 
^-•te >;*H) 5' -ggggagagttttgcaaccaagcgcgcacaagggactttatccctaag-3' 
^ : 4 6), F-HNfg] : (-fe>^fl) 5' -ggtcgcgcggtactttagtcgacacctcaaacaagcaca 
gatcatgg-3' : 4 7), (7>f-b>7i) 5' -ccatgatctgtgcttgtttgag 

gtgtcgactaaagtaccgcgcgacc-3' (I2?'J#^§ : 4 8), HN-Lfffl : 5'-ccc 
agggtgaatgggaagggccggccaggtcatggatgggcaggagtcc-3' (SB^JS-^ : 4 9), (T> 
f-fe>^fl) 5' -ggactcctgcccatccatgacctggccggcccttcccattcaccctggg-3' (BB^U 
#-t: 5 0) £**i j eft-&fi£L£iS£/fl^fco *A&, ^ft^tl©»rK-£±IBI!il 
8fcEUK-»8iU cDNA£7-fe>^'j bfco 

2) CDJl-g-, (t>7i) 5'-ggccgcttaattaacggtttaaacgcgcgccaacagtgttgataa 
gaaaaacttagggtgaaagttcatcac-3' (K3W§ : 5 1), (T>f-b>^II) 5'-ggc 
cgtgatgaactttcaccctaagtttttcttatcaacactgttggcgcgcgtttaaaccgttaattaagc-3' 
(BH^JS^: 5 2) &£j£U ^n^tl©^DNA^ U >BMb U 85°C 2#, 65 
°C 15#, 37°C 15#\ £U 15^T--'; >^£-£\ SeV cDNA^m#&tf 0 
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t^£pUC18£ fcttpBluescriptll^® ■? frj-Z u—->wj h te&l&i/tTi-))/- 
V cDNA^I#&tfo X^tzcWkXCD^^ ;i/^S^(i±IB©il Ofi 1 ^ o 

ff U ^ ^ > ^ o _ y ^ ^ £ gj^ £ # - v ^ ^ A & m tb T 81 jfe 1 2> % © T* $> 3 
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Ii*©&H 

1. (a) t\*7 X 9 VU^J fr^O'Ptzi o0x>^D-7^W^f 
, (b) S (-) &-#«RNAi:*S£-f *» e>fc 

2. (-) £-#8HNA#NP*W<*!ls P#>^£H> £ 

3. (-) fI-*WA^?,^L^^^o(3&^^tife^>^D-7'^>^^ 

5. (-) «-*«iRMA**-b>^-r'>'f;^t:ft*rSx if#Jiifr£>4©^-f 

6. (-) ||-«RNA^^^(3^3te?^=i-h*LT^^> 11^111^5)5 

7. Iirai fr£> 6©V>-ftlfrt3fBf*©^*-t3 , a£ft£ (-) &-#«RNA 

(a) ^ Vf4'M;i';*© / >&< fcfc— ocdx^o— :7*wi*®£$gJS 
* © *@ M * =3 - K f S ^ * $ - DNA * N x > ^ n - 7 * > ;l * f| * * 31 t S .« 

(b) U *©^f*±»A»&'>'f;i/^«[ ; f*ElJR-rsxS, fe^tf 

9. i%imifrt> 6©^-rnipns3«o^^^-cDSSJi^ffi-e*oTx 
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(a) Kwm^j )iz<D>ptz< ti)-^>(Dx.y^u-y^ >A>7nz%m 

10. IS (b) t:i5»5»©tg#^ oi>^D-r^>^^K^^31-r2. 

11. IS (b) £;fctt6«©t£ii£:fc^Ts MflSC, ^y^a-r^ 

12. M#^ir§^>^D-r*>^ff©'J>ft< lotf, huI3 (- 

t<b i-2tm~-e&2>, si#e 8 *» e> i i©^-rti*>£§Bf&©;£&o 

1 3. «*5^-r^x>^o-7'^>y^M©'>^< h& lo#VSV-G* 
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N/ V \, \7 



0 




65k 
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03 




SeV virions 
LLCMK2 

LLC/F7-trypsin 
LLC/F7+trypsin 
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anti-F 



anti-T7 




1 LLCMK2 

2 LLCMK2/F+ad 3rd 

3 LLCMK2/F-ad 

4 LLCMK2/F+ad 3d 

5 LLCMK2/F+ad 3d/Vac Id 

6 LLCMK2/F+ad 3d/Vac 3d 




1 23456789 10 

7 CV-l/F-ad 

8 CV-l/F-ad 3d 

9 CV-l/F-ad 3d/Vac Id 
10 CV-l/F-ad 3d/Vac 3d 



anti-F 
205 -F 



anti-F 




3456789 10 11 



1 : 
2: 
3: 
4: 
5: 
6: 
7: 
8: 
9: 
10: 
11 : 



LLCMK2 

LLCMK2/F+ad 

LLCMK2/F+ad 

LLCMK2/F+ad 

LLCMK2/F+ad 

LLCMK2/F+ad 

LLCMK2/F+ad 

LLCMK2/F+ad 

LLCMK2/F+ad 

LLCMK2/F+ad 

LLCMK2/F+ad 



Id 
3d 

ld/AraC Id 
ld/AraC 3d 
ld/Vac Id 
ld/Vac 3d 
ld/AraC+Vac Id 
ld/AraC+Vac 3d 
ld/CHX Id 
ld/CHX 3d 




12345 6789 10 11 



1 : CV1 
2: CVl/F+ad 
3: CVl/F+ad 
4: CVl/F+ad 
5: CVl/F+ad 
6: CVl/F+ad 
7 : CVl/F+ad 
8: CVl/F+ad 
9 : CVl/F+ad 

10 : CVl/F+ad 

11 : CVl/F+ad 



Id 
3d 

ld/AraC Id 
ld/AraC 3d 
ld/Vac Id 
ld/Vac 3d 
ld/AraC+Vac Id 
ld/AraC+Vac 3d 
ld/CHX Id 
ld/CHX 3d 
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06 
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LLCMK2/F 
Pl/24 well 





Sup 



RNP 



jRNP/o ^RNP/t 



LLCMK2/F 
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m9 



LLCMK2/FsupHcfc5^ft 




LLCMK2 supdct^lS* 
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1 0/6 2 



1 0 
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1 1 



11/6 2 



I 

I L 



Wt SeV 



dFGFP 



SeV(wt) 
RT(+) RT(-) 



r 



1 r 



12 3 12 3 




SeV/AF-GFP 
RT( + ) RT(-) 



I 1 I 1 

12 3 12 3 




1: +18-NP, +I8N0UIM hVftftOV&B 

2: M-GFP, GFF^fc^TMfc^*lggB&cZ)#3E<Z)*tiS 

3: Fgene, Filfe^ <£>#£<Z)fg§g 
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1 3/6 2 



1 3 



. 1 . F gene 

ESg>[£>S>Cg>[B8>C 



2.M/GFP 



L > SeV (wt) 




L > AFGFP 



Primer 

Set AFGFP F/AFGFP GFP/SeV SeV (wt) 



1 



+ + 



+ 



2 + + 
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1 5/6 2 

01 5 
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16/6 2 



1 6 



cntrl/a c-kit + 
cntrl/a c-kit - 
GFP-wtSeV/a c-kit + 
GFP-wtSeV/a c-kit - 
GFP-dFSeV/a c-kit + 
GFP-dFSeV/a c-kit - 

cntrl/a c-kit + 
cntrl/a c-kit - 
GFP-wtSeV/a c-kit + 
GFP-wtSeV/a c-kit - 
GFP-dFSeV/a c-kit + i 
GFP-dFSeV/a c-kit 



□ PE+/GFP- 
83 PE+/GFP+ 
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1 8 

mi 8 



A 



LLC-MK2 LLC-MK2/F7 




1 2 3 4 5 6 
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6 2 



LLC-MK2 LLC-MK2/F7 




7 8 9 10 11 12 
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19./6 2 



1 9 



mwntwmim (P2) 




Dilution(#i?) 

2 13: Atttt*** Ff£^aBflaw«S±f»(lane 6)&Sbfc . 
g 14: PBS 

16 15: HAnttattJRttOane ll)56WfWPlc?l«Hibfc CP2) 
32 

64 16: HABWt©*IR*aane 12)»TrtlWfc:||»abfc (P2) 

128 
256 



13 14 15 16 
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2 0/6 2 



2 0 
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2 1/6 2 



02 1 
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2 2/6 2 



2 2 



HN 




LLC/VacT7/pG EM/FHN 
LLC/VacT7 
LLC/FHNmix 
LLC/FHN 1-13 
LLC/FHN 2-6 
LLC/FHN 2-16 
LLC/FHN 3-3 
LLC/FHN 3-18 
LLC/FHN 3-22 
LLC/FHN 4-3 
LLC/FHN 5-9 
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SEQUENCE LISTING 

<110> DNAVEC Research Inc. 

<120> Paramyxovirus vectors deficient in envelope genes 

<130> D3-103PCT 

<140> 
<141> 

<150> JP 1999-200739 
<151> 1999-05-18 

<160> 52 

<170> Patent In Ver. 2.0 

<210> 1 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 
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<400> 1 

atgcatgccg gcagatga 

<210> 2 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 2 

gttgagtact gcaagagc 

<210> 3 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 3 
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tttgccggca tgcatgtttc ccaaggggag agttttgcaa cc 42 

<210> 4 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 4 

atgcatgccg gcagatga 18 

<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 5 

tgggtgaatg agagaatcag c 



21 
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<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 6 

atgcatatgg tgatgcggtt ttggcagtac 30 

<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 7 

tgccggctat tattacttgt acagctcgtc 30 



<210> 8 
<211> 21 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 8 

atcagagacc tgcgacaatg c 

<210> 9 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 9 

aagtcgtgct gcttcatgtg g 

<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 10 

acaaccacta cctgagcacc cagtc 25 

<210> 11 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 11 

gcctaacaca tccagagatc g 21 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 12 

acattcatga gtcagctcgc 

<210> 13 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 13 

atcagagacc tgcgacaatg c 

<210> 14 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 
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<400> 14 

aagtcgtgct gcttcatgtg g 21 

<210> 15 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 15 

gaaaaactta gggataaagt ccc 23 

<210> 16 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 16 
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gttatctccg ggatggtgc 19 

<210> 17 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 17 

gcgcggccgc cgtacggtgg caaccatgtc gtttactttg accaa 45 

<210> 18 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 18 

gcgcggccgc gatgaacttt caccctaagt ttttcttact acggcgtacg ctattacttc 60 
tgacaccaga ccaactggta 80 
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<210> 19 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 19 

ccaccgacca cacccagcgg ccgcgacagc cacggcttcg g 41 

<210> 20 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 20 

ccgaagccgt ggctgtcgcg gccgctgggt gtggtcggtg g 41 



<210> 21 
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<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 21 

gaaatttcac ctaagcggcc gcaatggcag atatctatag 40 

<210> 22 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223>. Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 22 

ctatagatat ctgccattgc ggccgcttag gtgaaatttc 40 

<210> 23 
<211> 43 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 23 

gggataaagt cccttgcggc cgcttggttg caaaactctc ccc 43 

<210> 24 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 24 

ggggagagtt ttgcaaccaa gcggccgcaa gggactttat ccc 43 

<210> 25 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 25 

ggtcgcgcgg tactttagcg gccgcctcaa acaagcacag atcatgg 47 

<210> 26 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 26 

ccatgatctg tgcttgtttg aggcggccgc taaagtaccg cgcgacc 47 

<210> 27 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized sequence 
<400> 27 

cctgcccatc catgacctag cggccgcttc ccattcaccc tggg 44 

<210> 28 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 28 

cccagggtga atgggaagcg gccgctaggt catggatggg cagg 44 

<210> 29 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 
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<400> 29 

gcggcgcgcc atgctgctgc tgctgctgct gctgggcctg 40 

<210> 30 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 30 

gcggcgcgcc cttatcatgt ctgctcgaag cggccggccg 40 

<210> 31 
<211> 74 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 31 

gcggccgcgt ttaaacggcg cgccatttaa atccgtagta agaaaaactt agggtgaaag 60 
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ttcatcgcgg ccgc 74 

<210> 32 
<211> 74 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 32 

gcggccgcga tgaactttca ccctaagttt ttcttactac ggatttaaat ggcgcgccgt 60 
ttaaacgcgg ccgc 74 

<210> 33 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 33 

acttgcggcc gccaaagttc agtaatgtcc atgttgttct acactctg 



48 
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<210> 34 
<211> 72 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 34 

atccgcggcc gcgatgaact ttcaccctaa gtttttctta ctacggtcag cctcttcttg 60 
tagccttcct gc 72 

<210> 35 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 35 

ggagaagtct caacaccgtc cacccaagat aatcgatcag 



40 
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<210> 36 

<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 36 

ctgatcgatt atcttgggtg gacggtgttg agacttctcc 40 

<210> 37 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 37 

gtatatgtgt tcagttgagc ttgctgtcgg tctaaggc 38 

<210> 38 
<211> 38 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 38 

gccttagacc gacagcaagc tcaactgaac acatatac 38 

<210> 39 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 39 

caatgaactc tctagagagg ctggagtcac taaagagtta cctgg 45 

<210> 40 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 40 

ccaggtaact ctttagtgac tccagcctct ctagagagtt cattg 45 

<210> 41 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 41 

gtgaaagttc atccaccgat cggctcactc gaggccacac ccaaccccac eg 52 

<210> 42 
<211> 52 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 42 

cggtggggtt gggtgtggcc tcgagtgagc cgatcggtgg atgaactttc ac 52 

<210> 43 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 43 

cttagggtga aagaaatttc agctagcacg gcgcaatggc agatatc 47 

<210> 44 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 
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<400> 44 

gatatctgcc attgcgccgt gctagctgaa atttctttca ccctaag 47 

<210> 45 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 45 

cttagggata aagtcccttg tgcgcgcttg gttgcaaaac tctcccc 47 

<210> 46 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 46 
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ggggagagtt ttgcaaccaa gcgcgcacaa gggactttat ccctaag 47 

<210> 47 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 47 

ggtcgcgcgg tactttagtc gacacctcaa acaagcacag atcatgg 47 

<210> 48 

<211> 47 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 48 

ccatgatctg tgcttgtttg aggtgtcgac taaagtaccg cgcgacc 47 
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<210> 49 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 49 

cccagggtga atgggaaggg ccggccaggt catggatggg caggagtcc 49 

<210> 50 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 50 

ggactcctgc ccatccatga cctggccggc ccttcccatt caccctggg 49 

<210> 51 
<211> 72 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 51 

ggccgcttaa ttaacggttt aaacgcgcgc caacagtgtt gataagaaaa acttagggtg 60 
aaagttcatc ac 72 

<210> 52 
<211> 72 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 52 

ggccgtgatg aactttcacc ctaagttttt cttatcaaca ctgttggcgc gcgtttaaac 60 
cgttaattaa gc 72 
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